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ABSTRACT 
 Human immunodeficiency virus (HIV) is a leading cause of morbidity 
among youth in the United States (US) and imposes substantial economic 
burden on the healthcare system.  Youth account for more than 1 in 5 new HIV 
diagnoses annually, a two-fold increase since 2004.  Annual direct medical costs 
associated with youth HIV care in the US range between $5.6 billion and $6.3 
billion. 
Early sexual debut, high rates of condom nonuse, large numbers of sexual 
partners, and low rates of HIV testing drive the spread of HIV among this cohort.  
Emergence of depression during adolescence and young adulthood may 
exacerbate these issues.  In order to reduce the incidence of youth HIV and 
curtail its burden on the healthcare system, it is critical to develop a 
comprehensive understanding of how depression impacts HIV acquisition and 
case detection. 
 Three quantitative studies using nationally representative samples of 
American youth were performed to examine the relationship between depression 
  viii 
and: (1) sexual debut; (2) inconsistent condom use and multiple sexual partners; 
and (3) HIV testing.  Findings from these studies were used to offer 
recommendations to improve the delivery of sexual health counseling, HIV 
testing, and mental health services to youth in the US. 
 Analysis on data from three large population databases suggested 
depression is an important mental health indicator to be considered in future 
youth HIV prevention efforts.  Study 1 and Study 2 found depressive symptoms 
were associated with a greater likelihood of sexual debut before age 16 and 
condomless vaginal or anal sexual intercourse among 18 to 24 year olds.  Study 
3 found depression was associated with a higher likelihood of ever being tested 
for HIV but not associated with past year testing. 
 Overall, these findings suggest a need for primary care providers to 
screen for depression during well child visits and provide sexual health 
counseling and mental health treatment referrals to youth exhibiting above 
threshold symptom levels.  Youth HIV testing rates may be increased by 
promoting testing services at mental health treatment facilities and at offices of 
mental health professionals.  Care coordination and organization are critical to 
the implementation of these recommendations.  
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CHAPTER ONE 
Brief Overview 
 Human immunodeficiency virus (HIV) is a growing concern for 
adolescents and young adults living in the United States (US).  Despite recent 
declines in the overall rates of new HIV diagnoses, the incidence of HIV infection 
has continued to increase among youth aged 13 to 24 over the past 30 years 
("HIV and AIDS --- United States, 1981-2001," 2001; National Center for 
HIV/AIDS, 2015a).  The Centers for Disease Control and Prevention (CDC) 
estimates that youth aged 13 to 24 accounted for more than 1 in 5 new HIV 
diagnoses (22%) and 1 in 12 new acquired immunodeficiency syndrome (AIDS) 
diagnoses (8%) in 2015 (CDC, 2016b, 2017a), a two-fold increase in new HIV 
and AIDS cases since 2004 (CDC, 2005a).  The annual direct medical costs 
associated with the testing and treatment of youth HIV in the US is estimated to 
range between $5.6 and $6.3 billion dollars (Blum & Qureshi, 2011; Chesson, 
Blandford, Gift, Tao, & Irwin, 2004; Coinnews Media Group LLC, 2008-2015; 
Owusu-Edusei et al., 2013).  This surge in new HIV infections and AIDS 
diagnoses and the staggering economic burden of youth HIV medical care on the 
US health care system have brought youth HIV prevention to the forefront of 
national health priorities, exposing the deficiencies in current risk reduction 
efforts and highlighting the need for improved age appropriate interventions. 
HIV prevention efforts among youth in the US have unique challenges that 
require special consideration.  The most salient of these prevention challenges 
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include early sexual debut, low rates of HIV testing, high rates of substance use, 
lack of condom use, and multiple sexual partners (CDC, 2017a).  The emergence 
of depressive disorders and symptoms during adolescence and young adulthood 
may exacerbate these issues.  Ten to twenty percent of adolescents and young 
adults experience at least one episode of major depression by the age of 25 
years old, while another 5% to 29% of youth report subthreshold symptoms 
during this time of physical, emotional, and cognitive growth and sexual 
maturation (Carrellas, Biederman, & Uchida, 2017; Lehrer, Shrier, Gortmaker, & 
Buka, 2006; Mojtabai, Olfson, & Han, 2016; National Alliance on Mental Illness, 
2017; National Institute of Mental Health; National Institute of Mental Health; 
Steger & Kashdan, 2009; Thapar, Collishaw, Pine, & Thapar, 2012).  Youth 
experiencing a major depressive episode or subthreshold depressive symptoms 
often exhibit behaviors that are characterized by impulsivity and lack of judgment, 
which may foster at-risk sexual behavior.  In addition, major depression and its 
accompanying symptomatology frequently lead to cognitive misperception, fear 
of partner rejection, poor self-esteem, low self-efficacy, ineffective 
communication, increased feelings of isolation, and greater substance use (L. K. 
Brown et al., 2010; Donenberg & Pao, 2005; Lehrer et al., 2006).  Combined, 
these negative cognitive and emotional outcomes may put depressed youth at 
higher risk for sexually contracting and transmitting HIV and decreased likelihood 
of HIV testing. As we strive to reduce the spread of HIV among youth in the US, it 
is critical that we develop a more comprehensive understanding of how 
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depression and its symptoms impact HIV acquisition and case detection.   
The examination of depression as a risk factor for sexual risk-taking and 
HIV non-testing has received insufficient attention in the published literature.  The 
following dissertation seeks to fill this scientific gap by using quantitative research 
methods to explore this complex relationship at the population level.  The overall 
objective of this dissertation is to investigate whether depression influences 
participation in key age specific high-risk sexual behaviors and HIV testing 
among youth ages 13 to 24 in the US using three large population databases.  
Three separate studies will be conducted in order to accomplish this objective.  
Study 1 will use the 2013 and 2015 Youth Risk Behavior Surveys (YRBS) to 
examine whether depression is associated with sexual debut among a nationally 
representative sample of adolescents aged 13 to 19.  Study 2 will use data from 
the 2007-2014 National Health and Nutrition Examination Surveys (NHANES) to 
determine whether depression is associated with engagement in unsafe sexual 
practices among a nationally representative sample of youth aged 18 to 24.  
Exploratory analyses will also be used to investigate whether the association 
between depression and unsafe sexual practices is non-linear in nature and 
whether certain depressive symptoms are more predictive of unsafe sexual 
practices.  Finally, study 3 will use the 2016 Behavioral Risk Factor Surveillance 
Survey (BRFSS) to examine whether depression is a risk factor for non-
participation in HIV testing among a nationally representative sample of young 
adults aged 18 to 24. 
 4 
Literature Review 
The HIV epidemic among youth in the US 
Human immunodeficiency virus (HIV) continues to be a significant clinical 
and public health concern in the United States (US), particularly among youth 
aged 13 to 241.  Although the general US population experienced a 19% decline 
in the number of new HIV diagnoses between 2005 and 2014, the incidence of 
HIV infection continued to increase among American youth (National Center for 
HIV/AIDS, 2015a, 2015b; Rangel, Gavin, Reed, Fowler, & Lee, 2006).  The 
Centers for Disease Control and Prevent (CDC) estimates that 60,900 youth 
were living with HIV in 2013, and approximately 9,000 were newly diagnosed in 
2015.  According to these estimates, while youth constitute less than 20% of the 
total US population, they account for nearly 6% of all HIV infections in the US 
and more than 1 in 5 new HIV diagnoses (22-26%) annually (CDC, 2016b, 
2017a), a 2-fold increase since 2004 (CDC, 2005a).  It is estimated that youth 
HIV care costs the US health care system between $5.6 and $6.3 billion annually 
in direct medical costs (Blum & Qureshi, 2011; Chesson et al., 2004; Coinnews 
Media Group LLC, 2008-2015; Owusu-Edusei et al., 2013), and inflation adjusted 
estimates predict that these costs will surpass $7 billion by the end of 2018 
(Chesson et al., 2004; Coinnews Media Group LLC , 2008-2015; Owusu-Edusei 
et al., 2013).    
                                                        
1 This dissertation follows the CDC convention of referring to individuals aged 13 to 24 as youth. 
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The continued increases in new diagnoses of HIV infection among 
American youth disproportionately burden minority and disadvantaged 
subpopulations.  Individuals aged 20 to 24 account for 80% (7,084) of the new 
HIV diagnoses reported among American youth in 2015; persons aged 15 to 19 
comprise almost all of the remaining youth diagnoses reported that year 
(approximately 20%) (CDC, 2016b, 2017a).  Surveillance data indicates that the 
estimated incidence of new HIV infections declined almost 18% among young 
gay and bisexual men between 2008 and 2014 (CDC, 2017a).  Despite this 
progress among sexual minorities, gay and bisexual men continue to constitute 
the majority of new HIV cases among American youth, with 81% (7,109) of new 
diagnoses reported in 2015 occurring among this subpopulation (CDC, 2016b, 
2017a).  A growing number of new HIV infections over the last decade were 
among racial and ethnic minorities.  Among male youth, the incidence of HIV 
infection for blacks is 11 times higher than that of whites and 4 times higher than 
that of Hispanics.  The situation is even more disparate among females, with 
young black females facing a rate of new HIV infections that is 20 times the rate 
of young white females and 6 times the rate of young Hispanic females (CDC, 
2014, 2016b).  White and Hispanic females are the least affected 
subpopulations, accounting for less than 4% of new HIV infections in 2015 (CDC, 
2017a).   
Geographic location also confers risk for youth HIV infection.  Youth living 
in the South or in urban centers have the highest rates of HIV infection in the US.  
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Among those aged 20 to 24, the prevalence of diagnosed HIV infection was 
138.7 per 100,000 young adults at the end of 2014.  Nine of the fourteen 
southern states had rates above this national average and five had rates above 
200 per 100,000 young adults.  The situation was similar for youth aged 13 to 19.  
At the end of 2014, the prevalence of diagnosed HIV was 20.6 per 100,000 youth 
among this age group.  Seven of the twelve southern states had prevalence rates 
larger than the national average.  In both youth age groups, Maryland and 
Louisiana had the highest rates of diagnosed HIV, with reported prevalences 
more than double that of the national averages (National Center for HIV/AIDS, 
2015b).  Urban areas also witness a spike in HIV risk.  According to data from 
the national mortality database and the Area Resource File, youth living in urban 
areas are more than 5 times as likely to die from HIV than their rural counterparts 
(Singh, Azuine, & Mohammad, 2013).  Higher population densities and 
systematic differences in sexual practices and beliefs contribute to these 
geographic variations in youth HIV risk behavior. 
 
 
The mechanism and progression of HIV infection 
HIV infection is a chronic health condition caused by a strain of retrovirus 
called lentivirus.  Mechanistically, HIV attacks the immune system by attaching to 
cells with CD4 receptors.  The primary targets are T-helper lymphocytes (T cells), 
white blood cells that coordinate the body’s natural immune response against 
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pathogenic infections.  Once attached to a CD4 cell, HIV penetrates the 
membrane and releases it genetic code, or RNA, into the cell.  This RNA is then 
converted to viral DNA and incorporated into the cell’s original DNA.  This 
integration allows the infected CD4 cell to produce thousands of new viruses that 
then infect other CD4 cells in the body.  Once replication is complete, the virus 
destroys the infected CD4 cell.  Over time, as HIV progressively reproduces and 
destroys CD4 cells, the number of T cells drops so low that the immune system 
can no longer function properly.  This failure of the immune system puts an 
infected individual at increased risk of developing acquired immunodeficiency 
syndrome (AIDS) and an array of opportunistic infections and cancers2 which can 
result in frequent hospitalization, substantial disability, and premature death 
(CDC, 2017b; Hall et al., 2013; Moyer & US Preventive Services Task Force, 
2013; US Department of Health and Human Services). 
The progression of HIV infection is often classified into three stages.  The 
first clinical stage follows HIV infection and presents as a flu-like illness occurring 
2 to 4 weeks after an individual is infected. During this stage, individuals have a 
large amount of virus in their blood and are highly contagious.  The second stage 
of HIV infection is known as the clinical latency period.  HIV is still active during 
this phase; however, it stabilizes during this time, reproducing at very low levels 
                                                        
22 The most common opportunistic infections and cancers associated with HIV infections are 
candidiasis of bronchi, trachea, esophagus, or lungs, invasive cervical cancer, 
coccidioidomycosis, cryptococcosis, cryptosporidiosis, cytomegalovirus disease, encephalopathy, 
herpes simplex virus, histoplasmosis, isosporiasis, Kaposi’s sarcoma, lymphoma, tuberculosis, 
pneumocystis carinii pneumonia, pneumonia, progressive multifocal leukoencephalopathy, 
salmonella septicemia, toxoplasmosis of the brain, and wasting syndrome [17]. 
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and presenting very few symptoms.  Although transmission can still occur during 
clinical latency, the risk is lower than that of acute infection and later stage HIV 
infection.  In addition, individuals who have a suppressed viral load due to 
medication treatment are unlikely to transmit the virus to others.  Towards the 
end of this phase, the viral load starts to increase rapidly (most often due to 
undiagnosed infection and medication non-adherence) resulting in a sharp drop 
in the body’s CD4 cell count.  A CD4 cell count below 200 cells/mm signals the 
development of AIDS, the final and most serious stage of HIV infection.  
Individuals who develop AIDS experience heightened viral loads and a failing 
immune system.  As a result, they are highly infectious and exceedingly 
susceptible to outside illnesses and mortality (CDC, 2017b; US Department of 
Health and Human Services).  The CDC estimates that youth account for more 
than 8% of new AIDS diagnoses annually (CDC, 2017a), a worrisome finding for 
clinicians and public health officials given the sexual and drug experimentation 
that occurs during adolescence and young adulthood. 
 
 
Disease management  
No vaccine or cure currently exists for the prevention and treatment of HIV 
(Branson et al., 2006; CDC, 2017b; Moyer & US Preventive Services Task Force, 
2013; US Department of Health and Human Services).  However, prognosis has 
greatly improved due to the significant advances made to the treatments 
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available for disease management.  In 1995, antiretroviral therapy (ART), the 
preferred therapy for managing HIV infections, substantially improved.  Early 
diagnosis, linkage to medical care, ART medications, and proper treatment 
adherence dramatically improve survival rates, reduce the risk for transmission, 
and help to prevent the onset of AIDS and other complications (Branson et al., 
2006; Martin & Shackman, 2013; Moyer & US Preventive Services Task Force, 
2013).  Despite the availability of this life-altering treatment, most youth in the US 
do not receive an HIV diagnosis early enough to fully realize its benefits.  
Approximately 51% of the 60,900 youth estimated to be living with HIV are 
unaware of their positive status, and only 68% of those diagnosed in 2014 were 
linked to care within one month of their diagnosis.  In addition, among those 
youths diagnosed prior to 2012, only 55% were retained in medical care and only 
44% were reported to have a suppressed viral load in 2015 (CDC, 2017a).  
Compared to other age groups, youth are much more likely to have undiagnosed 
HIV and much less likely to be properly managing their disease, making them 
among those at highest risk for transmitting HIV in the US (CDC, 2013b, 2017a; 
Moyer & US Preventive Services Task Force, 2013).   Promoting early detection 
through increased screening can raise life expectancy, improve quality of life, 
and reduce the number of new youth diagnoses. 
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How HIV is transmitted among individuals 
An individual infected with HIV carries the virus in their bodily fluids.  While 
traces of HIV can be found in most bodily fluids, transmission among individuals 
occurs only through sharing blood, semen, pre-seminal fluids, rectal fluids, 
vaginal secretions, and breast milk. This transmission of HIV from an infected 
individual to a healthy individual takes place through a break in the skin, through 
injection with a needle or syringe, or through exposure to mucous membrane 
linings in the mouth, vagina, rectum, or penis such as that which occurs through 
condomless sexual intercourse (Cachay; CDC, 2017b; The Foundation for AIDS 
Research, 2017; US Department of Health and Human Services).   
 
 
Primary mode of HIV transmission in youth 
Sexual contact is the primary mode of HIV transmission among youth in 
the US.  Over 95% of youth HIV infections occur as a result of unprotected 
sexual intercourse with an infected person (CDC, 2017a; National Center for 
HIV/AIDS, 2015b; The Foundation for AIDS Research, 2017), a 2% increase 
since 2010 (National Center for HIV/AIDS, 2015b).  The risk for contracting HIV 
from an exposure varies by the type of sexual contact.  Anal sex is the sexual 
behavior with the highest risk for transmission.  Being the receptive partner 
(bottom) confers more hazard than being the insertive partner (top) as the lining 
of the rectum is very thin and can be easily torn or damaged.  A 2010 meta-
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analysis of four studies examining the risk of contracting HIV through unprotected 
anal sex found that, regardless of gender, the risk for HIV infection through 
receptive anal sex was on average 1.4%, or 1 out of every 71 exposures (range:  
0.4-3.8%) (Baggaley, White, & Boily, 2010; Wilton, 2012).  A study focusing on 
unprotected insertive anal sex found that the risk for HIV transmission varied by 
circumcision status.  Circumcised men had a 0.11% chance of contracting HIV 
while uncircumcised men had a 0.62% chance (Jin, Jansson, & Law, 2010; 
Wilton, 2012).  The risk of HIV transmission is 18 to 35 times higher for anal sex 
compared to vaginal sex (Wilton, 2012).  While the risk of transmission is lower, 
vaginal sex is becoming a more common mode of HIV transmission, especially 
among young racial and ethnic minorities.  Surveillance data suggests that 
unprotected vaginal sex accounted for 10-20% of new youth HIV infections each 
year between 2010 and 2014 (National Center for HIV/AIDS, 2015b).  According 
to a recent study published by Boily, Baggaley, Wang et al. (2009), the risk of 
HIV transmission through vaginal sex varies by gender.  Females are twice as 
likely as males to contract HIV through vaginal sex (risk of 0.08% vs. risk of 
0.04%) (Boily et al., 2009; Wilton, 2012).  Oral sex confers the least risk for 
transmitting HIV (CDC, 2017b; The Foundation for AIDS Research, 2017; US 
Department of Health and Human Services).  Unlike anal and vaginal sex, it is 
difficult to isolate the risk of HIV transmission through oral sex as few individuals 
participate in this risk behavior alone (Wilton, 2012). While researchers have 
been unsuccessful in estimating the risk of HIV transmission due to oral sex, 
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mounting evidence suggests that this risk increases with poor dental or oral 
health.  Individuals with oral ulcers, bleeding gums, or genital sores are more 
likely to spread and contract HIV through oral sex than those without those health 
conditions (CDC, 2017b; US Department of Health and Human Services).   
Several biological factors greatly affect the risk of transmission from an 
exposure to HIV through sexual contact.  For instance, the risk of transmission 
through sexual contact increases with increases in the infected partner’s viral 
load (Cachay; CDC, 2017b; US Department of Health and Human Services; 
Wilton, 2012).  Research shows that every 10-fold increase in viral load yields a 
2 to 3-fold increase in the risk of transmission (Baeten et al., 2011; Wawer et al., 
2005; Wilton, 2012).  Furthermore, the risk of contracting HIV from an infected 
partner during the acute stage of infection is approximately 2% for vaginal sex 
and 20% for anal sex (Baeten et al., 2011; Hollingsworth, Andersen, & Fraser, 
2008; Wawer et al., 2005; Wilton, 2012).  The presence of sexually transmitted 
infections or diseases (STI) also confers additional risks for HIV transmission 
through sexual contact, by raising viral load and increasing opportunities for the 
virus to infect a healthy individual.  HIV-positive individuals infected with another 
STI have heightened concentrations of HIV in the semen and genital fluids, 
making them more contagious (CDC, 2017b; US Department of Health and 
Human Services).  In contrast, the risk for HIV transmission increases when the 
HIV-negative partner has an STI as such infections are often accompanied by 
skin breaks and sores which provide openings for the virus to enter this partner’s 
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blood stream.  Additionally, STI’s in the HIV-negative partner can cause 
inflammation in the genitals and mouth which increase the number of CD4 cells 
that can serve as targets for HIV (CDC, 2017b; US Department of Health and 
Human Services).  Research shows that the presence of an STI is associated 
with a roughly 3-fold increase in the likelihood of transmission (Atashill, Poole, 
Ndumbe, Adimora, & Smith, 2008; CDC, 2017b; Cohen et al., 2012; US 
Department of Health and Human Services; Ward & Ronn, 2010; Wilton, 2012).   
 
 
Preventing HIV transmission through sexual contact in youth 
Sexual transmission of HIV is preventable among youth in the US.   
Although abstinence is the only 100% effective method for ensuring that one 
does not contract HIV through sexual contact with an infected partner, several 
other behavioral and biomedical approaches exist that drastically reduce the 
likelihood of transmission.   
 
Behavioral approaches to preventing sexual transmission of HIV:  Behavioral 
approaches for preventing HIV transmission through sexual contact target safer 
sexual practices and include delaying sexual debut, condom use, and limiting 
one’s number of sexual partners.  Delaying sexual debut and restricting the 
number of sexual partners operate in similar manners for preventing the sexual 
transmission of HIV.  Each of these approaches decreases the likelihood of 
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sexual transmission by reducing one’s chances of having sexual contact with a 
partner whose viral load is not suppressed or who is infected with an STI, both of 
which greatly increase the risk of HIV transmission (Cachay; CDC, 2017b; 
Pettifor et al., 2013; US Department of Health and Human Services).  Condom 
use, in contrast, more actively prevents sexual transmission by creating a barrier 
that blocks the pathways through which HIV can enter the healthy partner’s 
bloodstream (CDC, 2013a).  Scientific evidence from both laboratory studies and 
epidemiologic studies conclusively demonstrate the ability of latex condoms to 
prevent the sexual transmission of HIV (CDC, 2013a, 2017b; US Department of 
Health and Human Services).  When used consistently and correctly, latex 
condoms are 87-96% effective in preventing transmission between partners 
during sexual intercourse (Pinkerton & Abramson, 1997; Weller & Davis, 2002).  
Condoms are not foolproof; incorrect usage or breaks and tears in the latex can 
reduce their effectiveness.  However, even under these circumstances, latex 
condoms have been shown to substantially reduce the chances of sexual 
transmission (Pinkerton & Abramson, 1997).   
 
Biomedical approaches to preventing sexual transmission of HIV:  Strategies to 
prevent the sexual transmission of HIV improved drastically in recent years due 
to the development of biomedical approaches to prevent the acquisition of HIV 
among HIV-negative individuals.  These new biomedical approaches include pre-
exposure prophylaxis (PrEP) and post-exposure prophylaxis (PEP).  PrEP is a 
 15 
preemptive strategy that operates similar to birth control pills.  Under this 
strategy, an HIV-negative individual takes anti-HIV medications prior to a HIV 
exposure.  In the event of exposure, these medications inhibit the transmission of 
HIV by blocking entry of the virus into the body’s CD4 cells and by preventing the 
virus from replicating (CDC, 2017b; Pettifor et al., 2013; San Francisco AIDS 
Foundation, 2015; US Department of Health and Human Services).  Currently, 
the only FDA approved medication for PrEP is Truvada [ref:  SF AIDS 
foundation].  Truvada has been shown to successfully reduce the risk for HIV 
acquisition among gay and bisexual men and transgendered women (Pettifor et 
al., 2013; San Francisco AIDS Foundation, 2015).  The effectiveness among 
heterosexual individuals remains unclear, however (Pettifor et al., 2013).  PEP, in 
contrast, is an emergency treatment consisting of a month-long course of drugs 
administered after an accidental exposure to HIV such as that which can occur 
during sexual assault and rape.  PEP works by stopping the virus from replicating 
within the body.  Like emergency contraception to prevent pregnancy, PEP is not 
100% effective.  Clinical trials indicate that PEP is effective only when 
administered within the first 72 hours of an exposure and that the earlier PEP is 
started the more successful it is in preventing transmission (CDC, 2017b; Pettifor 
et al., 2013; R. Thomas et al., 2015; US Department of Health and Human 
Services).  PrEP and PEP are only approved for use among individuals aged 18 
years or older in the US; ethical and legal issues currently impede access to 
these promising tools among youth less than 18 years old. 
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Actions taken in the US to promote early detection and safer sexual practices 
among youth  
The eradication of HIV among youth has been a top priority among 
policymakers, clinicians, and public health officials in the US.  Eradication of HIV 
among youth requires the promotion of early detection and safer sexual practices 
through culturally sensitive and age appropriate interventions.  Over the last 
decade, national agencies have devoted significant time and monetary funds to 
support the development of such programs and directives.   
 
The US Department of Health and Human Services (HHS):  HHS added youth 
HIV prevention to the Healthy People objectives for 2020.  Healthy People is a 
governmental program that aims to improve the health of all individuals living in 
the US by setting 10-year targets designed to guide national health promotion 
and disease prevention.  There are 1,200 different goals and objectives for 2020 
covering 42 different topic areas, each of which was deemed a priority health 
issue.  The Healthy People initiative operates under the rationale that setting 
objectives and providing scientifically backed benchmarks to monitor progress 
motivates and focuses action.  The debut of youth HIV prevention in Healthy 
People 2020 signals the growing concern for this epidemic in the US.  To 
address this health issue, Healthy People 2020 set four youth HIV-related 
objectives.  Specifically, they call for a reduction in the number of new HIV 
infections among youth, an increase in the proportion of youth who are tested for 
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HIV annually, a decrease in the rate of condom non-use among all sexually 
active male, unmarried youth, and a decrease in the rate of condom non-use 
among all sexually  active female, unmarried  youth (Office of Disease 
Prevention and Health Promotion, 2014).   
 
The Centers for Disease Control and Prevention (CDC):  The CDC recently 
adopted their own multifaceted approach to meet national goals for the 
prevention of HIV and AIDS among American youth. Key elements of the CDC’s 
approach include the provision of funds to state and local health departments to 
develop and implement new HIV prevention and sexual risk reduction programs 
in the communities most affected by HIV and two 5-year $55 million grants to 
community-based organizations to provide free HIV testing services to high-risk 
sexual and racial/ethnic minority youth (CDC, 2017a).  The CDC’s Division of 
Adolescent and School Health (DASH) also has a program for promoting safer 
sexual practices and HIV screening.  DASH oversees the operation of the Youth 
Risk Behavior Surveillance System (YRBSS), a national program consisting of a 
series of surveys that monitor youth engagement in health risk behaviors that 
contribute to the leading causes of death and disability in this age group.  As part 
of this program, DASH collects and reports data on youth sexual risk behaviors 
that lead to unplanned pregnancies and STIs.  In addition to monitoring youth risk 
behaviors, DASH provides monetary support to education agencies and 
nongovernmental organizations to help schools provide health education that 
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emphasizes HIV/STD prevention.  Examples of these programs include 
Advocates for Youth which focuses on prevention among young gay and 
bisexual men and Act Against AIDS which focuses on raising awareness about 
HIV, promoting screening, and eliminating the stigma surrounding this disease 
(CDC, 2017a). 
The CDC’s interest in HIV prevention among youth became even more 
apparent with the 2006 revisions to its recommended practice guidelines.  In 
2006, the CDC established practice guidelines that recommended making opt-
out HIV testing part of standard care for adolescents and adults aged 13 to 64in 
all medical settings.  These guidelines were the first attempt to extend HIV 
testing procedures beyond the adult population (Branson et al., 2006).  
Specifically, the CDC recommended that health care providers notify all patients 
between the ages of 13 and 64 that HIV testing is suggested for all individuals in 
this age group, and that a test for HIV will be provided as part of their routine 
medical care unless they decline this opportunity.  After this initial test, the CDC 
suggested that health care providers perform subsequent tests for HIV infection 
at least annually for injection drug users and their sex partners, people who 
exchange sex for money, drugs, or a place to stay, sex partners of HIV infected 
individuals, individuals who themselves or whose sex partners have had more 
than one sex partner since their most recent HIV test, while using clinical 
judgment as the basis for repeat tests among all others (Branson et al., 2006).   
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The United States Preventive Task Force (USPSTF) and the American Academy 
of Pediatrics (AAP):  The USPSTF and AAP joined the efforts for youth HIV 
prevention promotion by endorsing the CDC’s 2006 HIV practice guidelines.  In 
2013, the USPSTF gave a grade ‘A’ recommendation for HIV testing among 
adolescents and adults aged 15 to 64 (Moyer & US Preventive Services Task 
Force, 2013).  While the USPSTF avoided explicit instructions regarding the 
timing and frequency of HIV tests, they did support the CDC’s suggestion of a 
one-time HIV test for all adolescent and adult patients to identify existing 
infections, and repeat tests among those who test negative but who are at 
increased risk for developing HIV as a reasonable approach (Moyer & US 
Preventive Services Task Force, 2013).  The AAP followed suit in 2014, and 
added HIV screening for adolescents between the ages of 16 and 18 to its 
updated schedule of the screening and health assessments that are 
recommended at each well-child visit from infancy through adolescence 
(Committee on Practice and Ambulatory Medicine & Bright Futures Periodicity 
Schedle Workgroup, 2014; Pediatrics, 2014).  They have since dropped the age 
recommendation to 15 years old to be consistent with the USPSTF.  Similar to 
the CDC, the AAP suggests that all 15 to 18 year olds should be tested at least 
once to identify existing HIV infections and that those who are sexually active, 
participate in injection drug use, or are being tested for other sexually transmitted 
diseases should be reassessed annually (Committee on Practice and Ambulatory 
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Medicine & Bright Futures Periodicity Schedle Workgroup, 2014; Pediatrics, 
2014). 
 
The National HIV/AIDS Strategy (NHAS):  The NHAS is a five-year plan initiated 
by President Barrack Obama for refocusing national attention on ending the 
domestic HIV epidemic in the US.  First released on July 13, 2010, the NHAS 
established four key goals and a small number of high payoff action steps tied to 
measurable outcomes to be taken by federal, state, and local governments in 
order to move the nation forward in eliminating HIV from the US (Holtgrave, Hall, 
Wehrmeyer, & Maulsby, 2012; Millett et al., 2010; "National HIV/AIDS Strategy,").  
While led by the White House Office of National AIDS Policy, a component of the 
Domestic Policy Council, the development of this national strategy was a 
community endeavor, relying on input gathered from community discussions with 
thousands of people across the US, public suggestions via the White House 
website, expert panel discussions, and Federal and community partners 
("National HIV/AIDS Strategy,").  The four central goals underlying the NHAS are 
to reduce the incidence of HIV in the US, to increase access to care and improve 
the health outcomes for people living with HIV, to reduce HIV-related disparities 
and health inequities, and to achieve a more coordinated national response to 
the HIV epidemic (Millett et al., 2010; "National HIV/AIDS Strategy,").  The NHAS 
recommends three action steps to achieve a reduction in the number of new HIV 
infections in the US, namely to intensify HIV prevention efforts in communities 
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where HIV is most heavily concentrated, to expand targeted efforts to prevent 
HIV infection using a combination of effective, evidence-based approaches, and 
to educate all Americans about the threat of HIV and how to prevent it.  The 
NHAS predicts that these action steps would result in a 25% decrease in the 
annual number of new HIV infections, a 30% reduction in the HIV transmission 
rate (a measure of the annual transmissions in relation to the number of people 
living with HIV), and an increase in the percentage of people (both adults and 
children) living with HIV who know their serostatus from 79% to 90% (Millett et 
al., 2010; "National HIV/AIDS Strategy,").  To increase access to clinical care and 
optimize health outcomes for people living with HIV, the NHAS recommends that 
stakeholders establish a seamless system to immediately link people to medical 
care when they are diagnosed with HIV, to increase the number and diversity of 
available HIV care providers, and to support people living with HIV who have co-
occurring health conditions or challenges meeting basic life needs (i.e. housing 
and nutrition needs).  According to the NHAS, these care-related action items 
should result in at least 85% of newly diagnosed HIV patients being linked to 
clinical care within 3 months of a diagnosis, at least 80% of Ryan White 
HIV/AIDS Program clients (low income, uninsured or under-insured individuals 
living with HIV/AIDs who receive federal aid for their treatment) receiving at least 
2 routine HIV medical visits annually, and at least 85% of Ryan White HIV/AIDS 
Program clients with permanent housing (Millett et al., 2010; "National HIV/AIDS 
Strategy,").  The NHAS provides three recommendations for reducing HIV-
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related disparities and health inequities, including to reduce HIV-related mortality 
in communities at high risk for HIV infection, to adopt community-level 
approaches to reduce HIV infection in high-risk communities, and to reduce 
stigma and discrimination against people living with HIV.  The NHAS predicts that 
these recommendations would lead to a 20% increase in the proportion of HIV-
diagnosed men who have sex with men (MSM) with an undetectable viral load, a 
20% increase in the proportion of HIV-diagnosed blacks with an undetectable 
viral load, and a 20% increase in the proportion of HIV-diagnosed Hispanics with 
an undetectable viral load (Millett et al., 2010; "National HIV/AIDS Strategy,").  
Finally, to achieve a more coordinated national response to the HIV epidemic in 
the US, the NHAS suggests that stakeholders provide rigorous evaluation of 
current programs and redirect resources to the most effective programs, provide 
regular public reporting, and encourage states to provide annual reports to the 
federal government on their progress implementing their comprehensive 
HIV/AIDS plans ("National HIV/AIDS Strategy,"). 
The NHAS has had limited success in improving HIV prevention and care 
in the US.  Research shows that although the NHAS has changed the way the 
US talks about HIV, prioritizes and organizes HIV prevention and clinical care 
services, and supports people living with HIV, none of the measurable targets 
were attained by 2015 (Office of the Press Secretary, 2015).  Despite these 
obstacles, President Obama released an updated strategy in 2015 detailing the 
principles and priorities to guide national efforts over the succeeding five years 
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(Office of the Press Secretary, 2015).  The updated strategy retains the key 
components of the original NHAS and calls for focus on four additional priorities 
through 2020.  The additional priorities outlined in the updated NHAS are to 
promote widespread HIV testing and linkage to care, to provide broad support for 
people living with HIV in order to improve care retention, to achieve universal 
viral suppression among people living with HIV, and to provide full access to 
comprehensive pre-exposure (PrEP) services for those whom it is appropriate 
and desired (Office of the Press Secretary, 2015).  Recognizing that HIV 
disproportionately affects certain disadvantaged populations and geographic 
areas, the updated NHAS recommends that HIV efforts prioritize groups most 
inflicted by HIV, including men who have sex with men, black men and women, 
Hispanic men and women, injection drug users, youth aged 13 to 24, people 
living in the Southern US, and transgender women (Office of the Press 
Secretary, 2015). 
 
 
Challenges facing efforts to eradicate HIV among youth 
HIV continues to be on the rise among youth in the US despite significant 
efforts from governmental and nongovernmental agencies to promote safer 
sexual health practices.  Research into the current state of this epidemic 
suggests youth face unique challenges to sexual health that are unresponsive to 
current initiatives and continue to impede progress.  The most salient of these 
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challenges include early sexual debut, lack of condom use, multiple sexual 
partners, high rates of substance use, high rates of adverse youth experiences, 
and suboptimal rates of HIV testing (CDC, 2017a).  In order to eradicate HIV 
among youth we must better understand the extent of these issues, as well as 
the factors underlying them. 
 
Age at sexual debut:  The percentage of youth who are sexually active increases 
rapidly with age.  In the US, the average age at first sexual intercourse is 17.0 
years for males and 17.3 years for females (CDC, 2017c).  Surveillance data 
from several sources indicates that more than 70% of youth engage in sexual 
intercourse prior to their 18th birthday (Cavazos-Rehg et al., 2009; CDC, 2016c).  
While sexual activity is a normal part of adolescent development and maturation, 
the timing of sexual debut predicts future sexual behaviors and health.  Studies 
show that sexual debut prior to age 16 is associated with an increased number of 
sexual partners, sexual intercourse under the influence of alcohol or other drugs, 
and an elevated risk for STIs, each of which increases the likelihood of HIV 
transmission through sexual contact (Sandfort, Orr, Hirsch, & Santelli, 2008).  
According to data from the 2013 and 2015 Youth Behavior Risk Surveys (YRBS), 
almost 30% of youth engage in sexual activity prior to turning 16 years old, with 
4% to 7% experiencing sexual debut before age 13.  Gender, race, and sexual 
orientation play critical roles in the timing of sexual debut.  Earlier sexual debut is 
more common among males compared to females (prevalence of sexual debut 
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prior to age 13:  5.1% vs. 1.6%), among blacks and Hispanics compared to 
whites (prevalence of sexual debut prior to age 13:  8.3% vs. 5.0% vs. 2.5% 
respectively), and among sexual minorities (gay, lesbians, and bisexuals) 
compared to heterosexuals (prevalence of sexual debut prior to age 13:  7.3% 
vs. 3.4%) (Cavazos-Rehg et al., 2009; CDC, 2016c).  Gender also influences the 
choice of partner for sexual initiation.  Females are more likely to have sex for the 
first time with a steady partner (70% vs. 56%) while males are more likely to have 
sex for the first time with someone they just met (28% vs. 16%) (G. Martinez, 
Copen, & Abma, 2011).  The reasons underlying these contrasts in the timing of 
sexual debut and the choice of initial partner are not well understood but are 
thought to be due, at least in part, to differences in social expectations and 
attitudes towards sexual intimacy across cultures and communities (Cavazos-
Rehg et al., 2009).  Identifying other risk factors, such as mental health 
indicators, for early sexual debut and the mechanisms leading to such decisions 
is crucial to the eradication of HIV among youth, as this information is necessary 
to develop more appropriately targeted interventions and initiatives. 
 
Condom use:  When used consistently and correctly, condoms prevent the 
transmission of HIV and other STIs, as well as unplanned pregnancies (CDC, 
2013a).  Despite this evidence, the rate of condom use decreased among youth 
in the US between 2003 and 2015 (CDC, 2016c; Child Trends Databank, 2016).  
Findings from the 2015 YRBS show that 30% of high school students engaged in 
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sexual intercourse during the 3 months prior to the survey interview.  Among 
these sexually active teens, 43% did not use a condom the last time they had sex 
(42.2% of heterosexuals vs. 52.5% of gay, lesbians, or bisexuals and 36.6% of 
blacks vs. 44.4% of Hispanics vs. 43.2% of whites) (CDC, 2016c, 2017a; Child 
Trends Databank, 2016).  The rates of condom non-use for older American youth 
are also alarmingly high.  According to the 2016 American College Health 
Association-National College Health Assessment II (ACHA-NCHA), a nationally 
representative survey of college students, 66% of college students were sexually 
active within the last year, with over 40% engaging in both oral and vaginal sex 
over the past 30 days and 5% engaging in anal sex over the past 30 days.  More 
than 50% of those who were sexually active within the last 30 days did not use a 
condom or other protective barrier consistently (95% for oral sex, 49% for vaginal 
intercourse, and 73.5% for anal intercourse).  When asked about the last time 
they had vaginal intercourse, 48% reported that they did not use any form of 
contraception and 82% reported that they did not use a condom (American 
College Health Association, 2015).  Studies show that older age, female gender, 
non-black race, and having older sexual partners are risk factors for non-condom 
use among youth (CDC, 2016c; Child Trends Databank, 2016).  Increasing 
condom use among these at-risk demographic groups is crucial to the 
eradication of HIV among youth as condom use by only 50% to 60% of youth will 
not significantly decrease rates of new HIV infections. 
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Number of sexual partners:  Having multiple sexual partners is a risk factor for 
HIV among youth in the US.  Multiple sexual partners elevate the risk of HIV 
acquisition through sexual contact by increasing the likelihood that one 
encounters an infected partner with an unsuppressed viral load (CDC, 2017b; US 
Department of Health and Human Services).  Since many youths do not use 
condoms consistently and correctly, sexual contact with several different partners 
provides ample opportunity for the virus to spread (CDC, 2016c).  Adolescents 
and young adults are more likely than adults in their 30’s and 40’s to have 
multiple sex partners in the last 12 months (Ashenhurst, Wilhite, Harden, & 
Fromme, 2017; Santelli, Brener, Lowry, Bhatt, & Zabin, 1998).  In 2015, 
approximately 12% of high school students and 10% of college students 
engaged in vaginal, anal or oral sex with 4 or more partners within the last 12 
months (American College Health Association, 2015; CDC, 2016c).  Less than 
5% of adults aged 25 to 44 reported such behaviors (4% of men and 1.7% of 
women) (CDC, 2017c; Chandra, Mosher, & Copen, 2011).  Among youth, males 
are more likely than females to report sexual activity with more than 4 sexual 
partners (14.1% vs. 8.8% among high school students and 11.2% vs. 8.4% 
among college students) (American College Health Association, 2015; CDC, 
2016c), as well as multiple concurrent partners (Santelli et al., 1998).  Similarly, 
black and Hispanic youth are more likely than white youth to have more than 4 
sexual partners (19.0% vs. 11.0% vs. 9.9% respectively) (CDC, 2016c).  Young 
men who have sex with men reported the highest numbers of sexual partners, 
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with more than one-third having more than 4 sexual partners during the course of 
adolescence and young adulthood (CDC, 2017a).  While the number of sexual 
partners decreased among youth between 2013 and 2015, it is still cause for 
significant concern given the levels of sexual experimentation and the low rates 
of condom use in this population. 
 
Substance use:  Adolescence and young adulthood are critical at-risk periods for 
the misuse of alcohol and other drugs.  The National Survey on Drug Use and 
Health (NSDUH) is a nationally representative survey that monitors lifetime and 
current patterns of substance use in the US.  According to the 2015 survey, 
about 1 in 4 youth aged 12 to 17 used alcohol or other illicit drugs in the past 
year.  Among youth aged 18 to 25, the rates were much higher with 75.5% 
reporting past year alcohol use and 37.5% reporting past year illicit drug use 
(Center for Behavioral Health Statistics and Quality, 2016).  Although the rates of 
substance use among youth declined slightly in recent years (National Institute 
on Drug Abuse, National Institutes of Health, & US Department of Health and 
Human Services, 2016), they remain an important part of the risk profile for HIV 
among youth.  Biologically, acute intoxication from the misuse of alcohol or illicit 
drugs causes cognitive impairment, disinhibition, impulsiveness, and distorted 
perceptions of risk and/or heightened sexual desire.  By interfering with short-
term judgment and decision making ability, this temporary diminished capacity 
can result in excessive risk taking (Schantz).  The combination of substance 
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misuse and sexual activity is problematic for HIV prevention as it has been linked 
to engagement in unsafe sexual practices, including earlier onset of sexual 
intercourse, more sexual partners, and less consistent use of condoms (L. K. 
Brown et al., 2010; Cavazos-Rehg et al., 2011, 2012; Clayton, Lowry, August, & 
Jones, 2016; Hawkins, Catalano, & Miller, 1992; L. Kann et al., 2016; Lowry et 
al., 1994; Schantz).  Studies show that more than 1 in 5 youth combine alcohol or 
drug use with sexual activity (CDC, 2016c, 2017a). Being male, of older age, or a 
sexual minority increases the likelihood of such behavior (CDC, 2016c; L. Kann 
et al., 2016).  Among high school students, 24.6% of males and 31.0% of those 
who have had sexual contact with the same or both genders used alcohol or 
another substance prior to their last sexual encounter (CDC, 2016c).  More 
research is needed to better understand the risk factors associated with 
substance use and sexual activity. 
 
Adverse youth experiences:  Adverse youth experiences (AYEs) are an important 
aspect of the risk profile for HIV among youth in the US.  The National Institute of 
Mental Health defines adverse youth experiences as negative childhood events 
that are emotionally painful or distressing and overwhelm an individual’s ability to 
cope, resulting in lasting mental and physical problems (Department of Mental 
Health, 2017; International Society for Traumatic Stress Studies; Lott, 1999).  
Common adverse experiences include physical violence, sexual abuse, neglect, 
bullying, threats of violence, parental divorce or separation, socioeconomic 
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hardships, parental jail time, death of a parent, living with someone who has a 
drug problem or mental illness, accidents, discrimination, exploitation, and 
natural disasters.  Youth with a history of such experiences often have difficulties 
with attachment, difficulties controlling and expressing emotions, lack of impulse 
control, despondence, disassociation, impaired self-regulation, an inability to 
anticipate the consequences of their actions, and an inability to feel pain (The 
National Child Traumatic Stress Network).  These cognitive, emotional, and 
neurological impairments can lead to poor mental and sexual health outcomes 
among youth.  The published literature provides strong evidence for such an 
association, linking AYEs to the infliction of self-harm, increased alcohol and drug 
use, involvement in unhealthy partnerships, low relationship satisfaction, and 
engagement in unsafe sexual practices, including condomless sexual 
intercourse, sexual intercourse while under the influence of alcohol or other 
drugs, multiple sexual partners, trading sexual intercourse for money or drugs, 
and unprotected sexual intercourse with serodiscordant partners (Holt, Matjasko, 
Espelage, Reid, & Koenig, 2013; Jinich et al., 1998; S. C. Kalichman, Gore-
Felton, Benotsch, Cage, & Rompa, 2008; Luster & Small, 1994; Mimiaga et al., 
2009; Paul, Catania, Pollack, & Stall, 2001; Testa, VanZile-Tamsen, & 
Livingston, 2006).  In addition, AYEs have been shown to be associated with an 
elevated risk of STIs and HIV infection among men who have sex with men, the 
subpopulation constituting the majority of new youth HIV cases (Jinich et al., 
1998; Mimiaga et al., 2009). 
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AYEs are problematic for HIV prevention among youth as they affect a 
large number of adolescents and young adults in the US.  Nearly half of the 
youth population (over 35 million youth) experience at least one adverse event by 
the age of 17, and over one-fifth report at least two such events during this time 
period (Child and Adolescent Health Measurement Initiative, 2013).  According to 
the 2015 YRBS, 6% of high school students were threatened or injured with a 
weapon on school property within the past year (5.1% of heterosexuals vs. 
10.0% of gays, lesbians, and bisexuals and 7.9% of blacks vs. 6.6% of Hispanics 
vs. 4.9% of whites) while 22.6% were in a physical fight during the past year 
(21.7% of heterosexuals vs. 28.4% of gays, lesbians, and bisexuals and 32.4% 
of blacks vs. 23.0% of Hispanics vs. 20.1% of whites).  Over 20% of students 
recounted being the victim of bullying on school property, with sexual minorities 
reporting the highest levels of such treatment (18.8% of heterosexuals vs. 34.2% 
of gays, lesbians, and bisexuals).  Electronic bullying, defined as being bullied 
through e-mail, chat rooms, instant messaging, websites, or texting, affected 
15.5% of high schoolers during 2015.  Being a sexual minority, female, or white 
increased the odds of such victimization.  Sexual abuse and intimate partner 
violence also occurred at high rates among US high school students in 2015, 
particularly among sexual and racial minority youth.  Almost 20% of gay, lesbian, 
and bisexual students and 10% of blacks were forced to have sexual intercourse 
in 2015.  Furthermore, among those students who went on a date in the past 12 
months, 17.5% of gays, lesbians, and bisexuals and 10.5% of blacks 
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experienced physical dating violence while 22.7% of gays, lesbians, and 
bisexuals and 10% of blacks experienced sexual dating violence (CDC, 2016c).  
The rates of past-year adverse youth experiences were slightly less among 
college students, with 3.0% experiencing a physical assault, 9.1% experiencing 
sexual assault, 5.5% being stalked, 19.2% reporting receipt of a verbal threat, 
9.6% experiencing an emotionally abusive relationship, and almost 5.0% being 
involved in a physically or sexually abusive relationship (American College 
Health Association, 2015).  Estimates from the National Survey of Children’s 
Health (NSCH) indicate that more than 1 in 4 youth suffer socioeconomic 
hardships and 1 in 5 youth have parents who are divorced or separated (Child 
and Adolescent Health Measurement Initiative, 2013).  Although the rates of 
AYEs decreased in recent years, they are still cause for concern for the youth 
HIV epidemic given the disproportionate burden experienced by those youths at 
highest risk for acquiring and transmitting HIV. 
 
HIV testing:  Mounting evidence suggests that expanding opportunities for HIV 
testing is an effective and cost-effective strategy for curbing the HIV epidemic 
among youth in the US.  Studies show that large scale HIV testing programs in 
adults are associated with earlier diagnosis, increased life expectancy, and 
reduced transmission (Janssen & Valdiserri, 2004; Paltiel et al., 2005; Sanders et 
al., 2005).  People who know they are HIV positive are less likely to engage in 
unprotected sexual intercourse (Lauby et al., 2008; Ping et al., 2015).  In 
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addition, they are more likely than those with undiagnosed illness to be on ART 
and to have suppressed viral loads which can reduce the risk of transmission by 
up to 96% (CDC, 2017e; National Institutes of Health, 2016; The Henry J Kaiser 
Family Foundation, 2017).  Despite this evidence and the CDC, USPSTF, and 
AAP recommendations calling for routine HIV screening and testing among 
youth, few are taking advantage of such services.  Only 10% of adolescents and 
30-35% of young adults have ever been tested for HIV (CDC, 2016c, 2017a; 
Dennison, Wu, & Ickes, 2014; Van Handel, Kann, Olsen, & Dietz, 2016).  Among 
those who are sexually active, the rates are slightly higher with 22% of high 
school students and 33% of young adults reporting receipt of an HIV test (Van 
Handel et al., 2016).  Older age, female gender, homosexual or bisexual 
orientations, black or Hispanic race, engagement in unsafe sexual practices, and 
regular interaction with the health care system are protective factors for HIV 
testing among the youth population, suggesting that those at highest risk for HIV 
infection are being tested for the virus (Caldeira, Singer, O'Grady, Vincent, & 
Arria, 2012; CDC, 2016c; Crosby, Miller, Staten, & Noland, 2005; Dennison et al., 
2014).   
The low rates of youth HIV testing are consistent with the low levels of 
medical care usage among youth in the US, particularly preventive sexual health 
service utilization.  Among youth 19 to 25 years old, 62.5% of males and 77.9% 
of females report having a usual place for health care while 58.5% of males and 
81.3% of females report having a past-year doctor visit (Kirzinger, Cohen, Gindi, 
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Division of Health Interview Statistics, & National Center for Health Statistics, 
2012).  The human papillomavirus (HPV) vaccination is an additional sexual 
health medical service recommended by the CDC for youth aged 12 to 26.  
Despite these recommendations and proven effectiveness, vaccine uptake has 
remained low.  Among youth aged 13 to 17, only 50% of females and 38% of 
males have received all doses in the series (CDC, 2017d; Jeudin, Liveright, Del 
Carmen, & Perkins, 2014; Sheinfeld Gorin, Glenn, & Perkins, 2011).  Increasing 
sexual health service utilization and clinician awareness of sexual health 
recommendations may help to raise the rates of HIV testing and other preventive 
services among youth in the US. 
 
 
The role of depression in sexual risk taking and HIV non-testing  
The emergence of depressive disorders and symptoms during 
adolescence and young adulthood may further complicate efforts to eradicate 
HIV among youth in the US.  Depression is a mood disorder defined as 
persistent feelings of sadness and loss of interest or pleasure in daily activities 
that impacts an individual’s well-being by interfering with emotional, cognitive, 
and social functioning.  The Diagnostic and Statistical Manual of Mental 
Disorders, 5th Edition (DSM-V) defines clinical depression as the presence of at 
least 5 of the following 9 symptoms nearly every day for at least two weeks:  
depressed mood or irritability, decreased interest or pleasure in daily activities, 
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significant weight change or change in appetite, change in sleep patterns, 
psychomotor agitation or retardation, fatigue or loss of energy, feelings of guilt or 
worthlessness, indecisiveness or diminished ability to concentrate, and 
suicidality.  To qualify as clinical depression, these symptoms must cause 
clinically significant distress or functional impairment and may not be due to the 
direct psychological effects of substance use, medical illness, bereavement, or 
another psychiatric disorder (American Psychiatric Association, 2013).  The 
interference with psychosocial processes caused by a depressive episode or 
subthreshold symptomatology often leads to increased participation in self-
soothing and risky behaviors, which can impact sexual health both directly and 
indirectly.  Since 10% to 20% of youth experience at least one episode of major 
depression by the age of 25 and another 5% to 29% of youth report subthreshold 
symptoms, the link between depression and excessive risk-taking may be 
problematic for attempts to curb the youth HIV epidemic. 
 
Possible mechanisms for the direct link between depression and sexual risk 
taking:  Depression may directly lead to sexual risk taking through several non-
mutually exclusive channels.  First, depression causes deficits in emotion 
regulation skills, or one’s ability to cope with outside stressors and stimuli.  
Deficits in emotion regulation affect an individual’s ability to make rational 
decisions by impairing one’s ability to weigh the pros and cons of a situation.  
Because of these poor emotion regulation skills, individuals with depression tend 
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to respond impulsively to negative stimuli and engage in self-soothing behaviors 
in order to decrease distress.  In the context of sexual risk taking and 
relationships, emotion dysregulation can impair an individual’s ability to rationally 
decide whether or not and with whom to engage in sexual activity and to plan for 
protective measures during sexual intercourse (Donenberg & Pao, 2005).  
Secondly, depression may impact sexual risk taking through its impact on 
relationship satisfaction.  Depression can cause dysfunctional thinking about 
relationships.  This thinking can lead to unfounded fears of partner rejection, 
feelings of isolation, and the fabrication of relationship problems.  When faced 
with such thoughts, individuals may be more willing to appease the wants and 
desires of their sexual partner in order to rectify the situation, more easily yielding 
to propositions of unsafe sexual practices, or seeking additional partners 
(Donenberg & Pao, 2005).  Third, depression may affect sexual risk taking by 
impairing one’s interpersonal and social skills.  Depression is associated with 
decreased assertiveness, low perceived self-efficacy, lack of self-confidence, and 
ineffective communication skills.  These deficiencies in interpersonal and social 
skills can make it difficult to negotiate safe sexual practices, possibly leading to 
low condom use and sexual experimentation with multiple partners either 
concurrently or sequentially (Donenberg & Pao, 2005).  Lastly, depression may 
increase sexual risk taking through its expression of hopelessness and 
resignation.  Significant research shows that the experience of depression is 
strongly associated with feelings of hopelessness and fatalism, or the belief that 
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all life events are predetermined (Roberts, Roberts, & Chen, 2000).  These 
feelings and beliefs may interact to reduce an individual’s will and ability to cope 
with the demands and stresses of everyday life, resulting in greater life 
dissatisfaction, increased passivity towards life experiences and decisions, and 
an uncaring attitude towards self-protection (Roberts et al., 2000; Stressful Life 
Events:  Their Nature and Effects, 1974).  Youth with life dissatisfaction and 
constricted outlooks for the future may have less motivation to avoid sexual risk 
behaviors as they have few goals and aspirations to guide their life choices and 
dissuade them from putting their bodies at risk for sexually transmitted infections 
and unplanned pregnancy (Dilorio, Parsons, Lehr, Adame, & Carlone, 1993; S. 
Kalichman, Kelly, Morgan M, & Rompa, 1997; Rothspan & Read, 1996).   
Although depression may frequently lead to sexual risk taking among 
youth, it can also result in decreased sexual risk taking during periods of peak 
symptoms and during episodes of depression characterized by agitated 
symptoms such as nervousness and anxiety.  Several studies show that 
individuals with depression experience decreased sexual libidos during periods 
of intense symptomatology and increased severity (Casper et al., 1985; 
Slaughter & Phillips, 2000).  In addition, medications used to treat depression 
often have accompanying side effects that include diminished libido and sexual 
function (Slaughter & Phillips, 2000).  This sexual dysfunction associated with 
severe psychologic illness and medication usage may lower sexual risk by 
inhibiting arousal and therefore reducing the frequency of sexual intercourse.  
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Sexual dysfunction is particularly important among males with depression as it 
can result in difficulty achieving and sustaining an erection, precluding their 
sexual performance (Cleveland Clinic, 2014).  Similarly, depressive episodes 
with agitated symptoms such as nervousness and anxiety as the central feature 
may decrease sexual risk taking.  Symptoms of nervousness and anxiety can 
lead to increased health vigilance in people (Ostermann, Kumar, Pence, & 
Whetten, 2007).  Under such situations, depressed individuals may be more 
likely to practice safer sexual intercourse or avoid sexual activity in order to 
prevent future health problems such as sexually transmitted infections and 
diseases or unplanned pregnancy. 
 
Possible mechanisms for the indirect link between depression and sexual risk 
taking:  Depression can indirectly affect sexual health through its association with 
increased alcohol and drug use.  Several studies show that individuals with 
depression are more likely than those without depression to misuse alcohol and 
other drugs (Deykin, Levy, & Wells, 1987; Grant et al., 2015; Patrick & 
Schulenberg, 2014; Rhew et al., 2017; Trostler, Li, & Plankey, 2014).  Since 
excessive alcohol and drug use has been shown to be associated with early 
sexual debut, increased numbers of sexual partners, and less consistent use of 
condoms among certain populations, it may serve as a potential mediator linking 
depression with sexual risk-taking among youth in the US. 
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Possible mechanisms for the link between depression and HIV testing:  The 
experience of depression may impact HIV testing through several channels.  
First, depression often manifests itself through symptoms of nervousness and 
anxiety.  Published studies show that 60% to 70% of depressed individuals have 
a co-morbid anxiety disorder and up to 40% of depressed individuals present 
with anxiety as a central feature of their depression (Anxiety and Depression 
Association of America; Marano, 2003).  The presence of nervous and anxiety 
symptoms may result in heightened health vigilance, resulting in greater 
perceived risk and utilization of available HIV testing services (Ostermann et al., 
2007).  Secondly, more than 1 in 2 patients who present to a primary care 
provider with depression have somatization as a central feature (Goldberg, 
1979).  Individuals who somaticize typically convert their mood disturbance into 
physical symptoms.  The presence of significant physical symptoms may lead to 
increased use of health services and physical examinations (Steiner et al., 1998).  
The experience of HIV related symptoms, including rapid weight loss, recurring 
fevers, prolonged swelling of the lymph glands, persistent diarrhea, sores of the 
mouth, anus, or genitals, unexplained bruises, or pneumonia ("How can I tell if I 
have HIV," 2017), may predispose depressed individuals who somaticize to be 
more receptive to opportunities for an HIV test to help alleviate their health 
concerns.  Thirdly, individuals with depression may be more engaged in medical 
care than those without depression.  More frequent medical visits provide more 
opportunities for patients and clinicians to discuss the benefits of HIV testing 
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(Caldeira et al., 2012).  Clinicians with a strong understanding of the HIV 
prevention literature and the new testing guidelines may use these opportunities 
to promote HIV testing to their patients.  Since clinician recommendations are an 
important factor in patients receiving preventative medicine screenings (Caldeira 
et al., 2012; Calderwood, Bacic, Kazis, & Cabral, 2013), more frequent visits with 
a medical professional by individuals with depression may lead to higher rates of 
HIV testing.  Fourth, youth with depression have riskier sexual behaviors and are 
more likely to receive treatment for sexually transmitted infections (STIs) than 
young adults without depressive symptoms or disorders (Brawner, Gomes, 
Jemmott, & Coleman, 2012; Caminis, Henrich, Ruchkin, Schwab-Stone, & 
Martin, 2007; Kahn et al., 2009; Lehrer et al., 2006; Luster & Small, 1994).  
Higher rates of STI treatment, affords young adults more opportunities to be 
offered an HIV test.  Since they are already providing blood samples, urine 
samples, and tissue sample as part of their STI symptom treatment, individuals 
seeking care for STI symptoms may be more willing to accept an HIV test as part 
of their medical visit.  Finally, depression may decrease the likelihood of HIV 
testing due to its strong association with hopelessness and fatalism (S. 
Kalichman et al., 1997; Roberts et al., 2000).  Youth with depression who 
experience pessimistic and fatalistic life views may have less motivation to 
receive an HIV test as they believe their life and health outcomes are already 
predetermined and cannot be changed with knowledge about their serostatus 
(Dilorio et al., 1993; S. Kalichman et al., 1997; Rothspan & Read, 1996).    
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Causes of depression in adolescence and young adulthood 
Depression in adolescence and youth adulthood is a prototypic 
multifactorial syndrome, caused by a large number of factors ranging from 
traumatic or stressful life experiences to environmental factors to genetic makeup 
(Office of the Surgeon General, 1999; US Department of Health and Human 
Services -- Substance Abuse and Mental Health Services Administration, Center 
for Mental Health Services, National Institutes of Health, & National Institute of 
Mental Health, 1999).  Youth depression is often falsely attributed to a chemical 
imbalance alone.  While there may be a genetic predisposition for depression in 
some adolescents and young adults, a vulnerability-stress framework provides a 
more promising approach for understanding the etiology of youth depression.  
The onset of youth depressive episodes typically requires the intervention of an 
exogenous trigger event.  The effect of this trigger event on a youth’s well-being 
depends upon the youth’s emotional and cognitive maturity, as well as the 
support he or she receives following the event (Antonuccio, Burns, Danton, & 
O'Donahue, 2000).  Research shows almost all youth who develop a depressive 
disorder experience at least one significant adverse life event in the month prior 
to the onset of depression.  In addition, longitudinal studies show that adverse life 
experiences precede not only an initial evaluation of depression in youth but also 
its recurrence and exacerbation (Ge, Conger, & Elder, 2001; Goodyer, 2001; 
Goodyer, Herbert, Tamplin, & Altham, 2000; Hankin, 2006).  Short-term single 
episodes of depression are often triggered by a recent loss, such as the death of 
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a loved one or unemployment, or a recent traumatic and stressful life event, such 
as rape, a car accident, or a new medical diagnosis.  More chronic depression, in 
contrast, is caused by continued exposure to negative adverse events throughout 
youth.  Adverse events that are most commonly cited as leading to chronic 
depression among youth include persistent emotional, physical, or sexual abuse, 
threats of abuse, neglect, criticism, unreachable expectations, maternal 
separation, family conflict, parental separation or divorce, family addiction, lack of 
social or emotional support, racism, and poverty (Glaser, 2000; Lott, 1999).  
Since many of these factors are also associated with increased participation in 
HIV sexual risk behaviors, depression may be an important aspect of the youth 
HIV risk profile. 
 
 
The examination of depression as a risk factor for increased sexual risk and HIV 
non-testing among youth 
As we strive to eradicate HIV among the younger American population, it 
is essential that we determine whether or not depression is indeed a risk factor 
for excessive sexual risk-taking and reduced HIV testing among youth.  Such 
determination will better allow clinicians, policymakers, and public health officials 
make decisions about how best to address this issue in HIV prevention efforts.  
Beyond this need, the examination of depression as a risk factor for sexual risk 
behaviors and HIV non-testing has received insufficient attention in the published 
literature.   
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Existing research on the association between depression and sexual debut:  The 
published literature examining depression as a risk factor for sexual debut among 
youth in the US affords conflicting evidence and possesses several critical 
limitations, including narrow definitions of sexual debut, varying definitions of 
depression, and outdated data.  Longmore and colleagues (2004) conducted the 
original study in this body of work using data from the National Longitudinal 
Study of Adolescent Health (Add Health).  Add Health is a school-based, 
longitudinal cohort study of a nationally representative sample of adolescents in 
the US (Harris, 2013).  Using data from two waves of this study, Longmore et al. 
tested the hypothesis that higher levels of depressive symptoms are associated 
with an increased likelihood of sexual debut.  These authors found that 
depressive symptoms at baseline, as measured by the Center for Epidemiologic 
Studies Depression Scale (CES-D) (a validated 11-item depression screener for 
use in the general population), were associated with a greater likelihood of 
sexual debut, defined as heterosexual vaginal intercourse, within the following 
year among both males and females (OR = 1.04 for boys and OR = 1.46 for girls, 
p<0.01).  This relationship was more complex among females, as the impact of 
depressive symptoms on ensuing sexual initiation differed by both age and race.  
Secondary analyses of this data showed that depression was a risk factor for 
sexual onset among younger female adolescents but did not predict debut 
among female adolescents aged 15 years or older.  Regarding race, secondary 
analyses suggested that depression exerts less of an influence on sexual debut 
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among African American compared to white female adolescents (Longmore, 
Manning, Giordano, & Rudoolph, 2004).  These moderation effects may reflect 
cultural differences in attitudes and normative behaviors surrounding sexual 
health among subpopulations of youth in the US, possibly indicating a more 
intricate relationship between depression and first coitus. 
Findings from the Longmore et al. (2004) study were partially supported 
by two follow-up population studies which also analyzed Add Health data and 
used the same definitions of depressive symptomatology and sexual debut 
(again defining depression symptomatology using the CES-D and sexual debut 
as heterosexual vaginal intercourse).  In the first study, Harvey et al.’s (2007) 
analysis of responses from female adolescents aged 15 to 19 suggested that 
there was no statistically significant association between depressive 
symptomology at baseline and future sexual onset, partly confirming the original 
study’s secondary analyses regarding an age by depression interaction effect 
among female adolescents (Rink, Tricker, & Harvey, 2007).  The second study 
further supported this age by depression interaction among female adolescents 
but contradicted the original finding of a link between depression and sexual 
debut among male adolescents.  This study, published in 2008 by Spriggs and 
Halpern, used waves I, II, and III of the Add Health dataset to examine the effects 
of baseline depressive symptomatology on the timing of subsequent sexual onset 
among a subsample of sexually inactive youth.  This analysis showed that 
elevated baseline depressive symptomatology was more prevalent among 
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female adolescents who were either subsequently early initiators (sexual debut 
between 10 and 15 years old) or typical initiators (sexual debut between 16 and 
18 years old) compared to late initiators (sexual debut after 18 years old) (10.7% 
for early, 11.4% for typical, and 6.8% for late, Χ2=9.79, p<0.01).  The presence of 
baseline depressive symptomatology was unrelated to the timing of sexual 
initiation among males, however (Χ2=1.07, p>0.20).  Sensitivity analyses around 
the categorization of the sexual debut timing variable yielded similar results 
(Spriggs & Halpern, 2008).  Taken together, these three studies provide strong 
evidence for a link between depression and first coitus among younger female 
youth in the US while being inconclusive about such a link among American male 
adolescents.  The validity of these possible relationships was called into question 
as additional research was added to this body of work. 
Four additional studies have refuted the findings of Longmore et al.’s 
(2004) original analysis.  Two of these studies focus on specific populations of 
youth in the US, namely adolescents from an outpatient mental health clinic and 
adolescents from a small northeastern city (Caminis et al., 2007; Donenberg, 
Bryant, Emerson, Wilsoon, & Pasch, 2003).  The other two studies used large, 
nationally representative population databases to explore this research question, 
with one focusing on youth aged 10 to 11 and the other focusing on youth aged 
11 to 25.  All four of these studies found no statistically significant association 
between depression and sexual initiation (Jamieson & Wade, 2011; McLeod & 
Knight, 2010).  In fact, three out of the four studies found that externalizing 
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factors such as hyperactivity, violent delinquency, and antisocial behavior were 
more predictive of sexual onset than internalizing factors like depression, anxiety, 
and dependency (Caminis et al., 2007; Donenberg et al., 2003; Jamieson & 
Wade, 2011; McLeod & Knight, 2010).  These contrary findings may be due to 
study design inconsistencies, including varying definitions for depression and 
diverse study populations.  Two of the four studies use parent report of 
depressive symptoms to measure depression (Donenberg et al., 2003; McLeod & 
Knight, 2010).  Since depression is an internalizing disorder (Caminis et al., 
2007; Donenberg et al., 2003; Jamieson & Wade, 2011; McLeod & Knight, 2010), 
parents may underreport their child’s depressive symptoms, resulting in an 
underestimation of the prevalence of depression in a study sample and possibly 
an underestimation of the association between depression and sexual debut.  A 
third study, only uses a subset of the CES-D items used in Longmore et al.’s 
(2004) original analysis (Jamieson & Wade, 2011).  Although the 8 CES-D items 
considered in this study have the same factor structure as the overall CES-D 
(Jamieson & Wade, 2011), these factors may miss important aspects of 
depression for youth, also leading to an underestimation of depression in the 
study sample and biased estimates of the association between depression and 
sexual debut.  The last study, conducted by Caminis et al. (2007), focused on 
minority, inner city youth (Caminis et al., 2007).  Studies show that youth sexual 
behaviors differ by geographic area and by race and ethnicity (Miller & Broman, 
2016; E. Thompson et al., 2017).  Therefore, the findings found from a sample of 
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minority youth living in the inner city may not be generalizable to a nationally 
representative sample of the US population.  More research is necessary to 
elucidate these contradictions and better explicate this complex relationship.  
In addition to mixed findings, two significant study weaknesses underscore 
this entire body of work, limiting the breadth of the conclusions that can be 
drawn.  Only one study considers all forms of sexual activity (i.e. vaginal, oral, 
and anal) in their definition for sexual debut.  The other studies focus solely on 
heterosexual vaginal intercourse (i.e. male-female penile-vaginal intercourse).  
Restricting the definition of sexual debut to heterosexual vaginal intercourse 
eliminates important HIV sexual risk behaviors and risk groups from 
consideration in these analyses (key point and one ill address later).  Developers 
of large, population based surveys addressed this shortcoming in recent years by 
expanding the questions regarding sexual experiences to be more inclusive of all 
forms of sexual activity.  For instance, the Youth Risk Behavior Survey (YRBS) 
added two questions regarding sexual orientation to the 2015 questionnaire.  The 
first question asked respondents to classify themselves as heterosexual, gay or 
lesbian, bisexual, or unsure.  The second question asked respondents to report 
the gender of their sexual contacts.  Response rates for these questions were 
around 90% despite the sensitive nature of this topic (Division of Adolescent and 
School Health & National Center for HIV/AIDS, 2015).  In addition, unlike Add 
Health and other previously used questionnaires, the YRBS identifies sexually 
active youth through responses to the question “Have you ever had sexual 
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intercourse” as opposed to the question “Have you ever had vaginal intercourse” 
(CDC, 2016d).  Developers of the National Health and Nutrition Examination 
Survey (NHANES) made similar improvements to their questionnaires in recent 
years.  Prior to the 2005-2006 survey administration, NHANES survey 
developers added an item asking respondents to classify their sexual orientation.  
Additionally, they modified the questionnaire item used to identify sexually active 
respondents so that it includes a prompt stating that sexual intercourse refers to 
vaginal, anal, or oral sexual activity (CDC, 2008).  These enhancements to large, 
population based surveys allow researchers to expand their definition of sexual 
debut to include all forms of sexual activity, extending research in this area to 
previously overlooked HIV sexual risk behaviors and risk groups. 
Reliance on older data is the second weakness that undermines this body 
of work.  The published literature that explores the relationship between 
depression and sexual debut relies on data from the 1990s and early 2000s.  
There have been shifts in both depression and sexual activity among youth in the 
US since this time.  A recent study published in Pediatrics showed that the 12-
month prevalence in clinical depression among 12 to 20 year olds increased 37% 
between 2005 and 2014.  They also found that the use of specialty mental health 
providers, the use of prescription medications, and depression-related inpatient 
hospitalizations increased during this period (Ramin Mojtabai, Mark Olfson, & 
Han, 2016).  While clinical depression is on the rise among youth aged 12 to 20, 
the proportion of youth aged 12 to 19 who have ever had sexual intercourse 
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decreased from 54% in 1991 to 41% in 2015 (L. Kann et al., 2016).  In addition, 
the proportion of youth who have sex before the age of 15 years old  has 
decreased  (Abma & Sonenstein, 2001; G. Martinez, , & Abma, 2015).  Because 
of these changing trends in youth depression and sexual activity since the 1990s, 
the findings from these earlier studies may no longer be representative of current 
behavior.  Testing these associations with more current data is necessary to 
assess the validity of these previous findings to today’s youth. 
 
Existing research on the relationship between depression and sexual risk 
behaviors among youth:  There are few studies examining the relationship 
between depression and sexual risk behaviors among youth in the US.  This 
body of work contains three published studies that explore this relationship at the 
population level using data from the mid-1990s (Kahn et al., 2009; Lehrer et al., 
2006; Vasilenko & Lanza, 2014) and five studies that focus on the 
subpopulations of youth in the US with the highest incidence of HIV infection, 
namely young men who have sex with me and African American youth (Brawner, 
Davis, Fannin, & Alexander, 2012; Brawner, Gomes, et al., 2012; Lee, O'Riordan, 
& Lazebnik, 2009; Storholm, Satre, Kapadia, & Halkitis, 2016; Turner, Latkin, 
Sonenstein, & Tandon, 2011).  While the majority of this existing literature 
suggests that depression is a risk factor for unsafe sexual practices among youth 
in the US, its external validity needs to be assessed.  There have been 
substantial changes in sexual risk behaviors among youth since the 1990s.  Data 
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from the YRBS show that, between 1991 and 2015, the proportion of sexually 
active youth decreased roughly 20%, condom use increased approximately 23%, 
and the proportion of youth with four or more sexual partners decreased almost 
40% (L. Kann et al., 2016).  In addition to these changing temporal trends, there 
are significant differences in sexual risk behaviors between the subpopulations of 
American youth with the highest rates of new HIV infections and the general US 
youth population.  Black youth are more likely than white youth to have more 
than four sexual partners (19% vs. 11%) and to use a condom during sexual 
intercourse (63% vs. 57%).  Furthermore, compared to heterosexuals, sexual 
minorities are less like to use a condom during sexual intercourse (48% vs. 58%) 
and more likely to have four or more sexual partners (15% vs. 11%) (L. Kann, , et 
al., 2016; L. Kann et al., 2016).  These differences in sexual risk behavior over 
time and among subpopulations of youth in the US reduce the applicability of the 
field’s previous findings to today’s general youth population in the US. 
The three studies that examine the relationship between depression and 
sexual risk behaviors among youth in the US used the Add Health dataset.  
Using Wave I and Wave II of this data, Lehrer et al. (2006) found that baseline 
depressive symptoms, as measured by the CES-D, were associated with 
engagement in at least one sexual risk behavior the following year.  Among 7th to 
12th grade boys, elevated depressive symptomatology was associated with 
condom non-use at last sex (OR=1.57, 95% CI=1.01-2.44) and alcohol or drug 
use at last sex (OR=2.45, 95% CI=1.50-4.02).  These findings held whether 
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depressive symptomatology was assessed categorically or continuously.  Among 
7th to 12th grade girls, there was no association between elevated depressive 
symptomatology and sexual risk behaviors when analyzed using categorical 
measures of depression.  However, when analyzed using a continuous measure, 
increases in depressive symptomatology were associated with condom non-use 
at last sex (OR=1.02, 95% CI=1.00-1.03) and more than three sexual partners 
(OR=1.02, 95% CI=1.00-1.04) (Lehrer et al., 2006).  Khan and colleagues (2009) 
examined these relationships among older youth aged 18 to 25.  Their analyses 
indicated that recent depression, defined by CES-D threshold, was associated 
with increased odds of having more than two sexual partners in the past year 
among young white females (OR=1.45, 95% CI=1.19-1.76), having more than six 
sexual partners in the past year among young black females (OR=2.58, 95% 
CI=1.08, 6.17), and having an STI among young black males (OR=2.36, 95% 
CI=1.26-4.43).  There was no association between depression and condom use 
(Kahn et al., 2009).  Vasilenko and Lanza (2014) further confirmed the 
relationship between depression and multiple sexual partners.  They found that 
depression, defined using the CES-D, increased the odds of having multiple 
sexual partners among youth of all ages and that this association weakened as 
adolescents matured to young adults (Vasilenko & Lanza, 2014).   
The five studies examining the association between depression and 
sexual risk behaviors among the subpopulations of youth with the highest rates 
of new HIV infections yield mixed results (Brawner, Davis, et al., 2012; Brawner, 
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Gomes, et al., 2012; Lee et al., 2009; Storholm et al., 2016; Turner et al., 2011).  
Evidence from the studies on African American youth support the population 
based findings of a positive association between depression and condom nonuse 
and multiple sexual partners (Brawner, Davis, et al., 2012; Brawner, Gomes, et 
al., 2012; Lee et al., 2009; Turner et al., 2011), while evidence from the studies 
on young men who have sex with men is contradictory and indicative of a more 
nuanced relationship between depression and sexual risk taking (Storholm et al., 
2016).  Understanding the nuances in these relationships is essential for 
providing better counseling and tools for prevention. 
In addition to lacking external validity, this existing body of work has two 
important shortcomings.  When examining condomless sexual intercourse 
among youth, researchers combine vaginal, anal, and oral sexual intercourse 
into a single category.  This lumping is problematic for HIV prevention as different 
types of sexual intercourse confer varying degrees of risk for HIV transmission 
and acquisition.  Looking at these forms of sexual contact separately when 
possible can provide policymakers, clinicians, and researchers with valuable 
insight into the specific sexual activities that need to be prioritized in risk 
reduction efforts.  Furthermore, no one has examined the influence of individual 
depressive symptoms on engagement in sexual risk behaviors.  This analysis is 
important as there are large differences in the symptoms experienced by youth 
with a diagnosis of major depression (Fried & Nesse, 2014) and another 5% to 
29% of youth experience sub-diagnostic threshold symptoms of depression 
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(Bertha & Balazs, 2013; Fergusson, Horwood, Ridder, & Beautrais, 2005).  If 
certain symptoms drive an association between depression and risk-taking, many 
more youth may be at elevated risk for participating in activities that place them 
at risk for acquiring HIV.  Knowing which symptoms are most influential will help 
clinicians screen patients during medical visits and provide targeted sexual 
health counseling.  NHANES data from 2007 to the present allow researchers to 
address both of these weaknesses.  The NHANES databases for these years 
contain extensive information on sexual behaviors and depression 
symptomatology, including itemized information on engagement in vaginal, anal, 
and oral sex and endorsement of individual depression symptoms measured by 
the 9-item Patient Health Questionnaire (PHQ-9).  Pooling multiple years of 
NHANES data provides a large enough analytic sample to explore these more in-
depth relationships between depression and its symptomatology and the specific 
types of sexual intercourse among the youth population.  
 
Existing research on the relationship between depression and HIV testing among 
youth:  There is little research regarding HIV testing among youth in the US.  The 
published literature includes only 3 studies examining trends in testing rates over 
the last 10 years (Caldeira et al., 2012; Seetharaman, Samples, & Trent, 2017; 
Van Handel et al., 2016).  These studies show that testing rates are low among 
American youth, with less than 1/3 of youth receiving an HIV test in their lifetime.  
Trend analysis shows that the prevalence of testing remained constant among 
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high schoolers and young adult males in recent years while the prevalence 
dropped 5% among young adult white females and 10% among young adult 
black females (Van Handel et al., 2016).  These findings are of concern given the 
continued increase in the incidence of new HIV cases among this population.  In 
order to advance this field, HIV researchers need to identify the risk factors for 
non-testing and use this information to develop targeted interventions to increase 
testing. 
Although the relationship between depression and HIV testing among 
youth in the US has received no attention in the published literature, a few 
studies have examined this relationship among adults in the US.  Findings from 
these studies indicate that depression is positively associated with testing, 
contradicting initial hypotheses (Blumberg & Dickey, 2003; Ostermann et al., 
2007; Pan, Liu, Metsch, & Feaster, 2016).  Using data from the 1999 US National 
Health Interview Survey (NHIS), Blumberg and Dickey (2003) found that 
compared to adults without an identified mental health disorder, adults with major 
depressive disorder, generalized anxiety disorder, or panic disorder were more 
likely to report having an HIV test in their lifetime and in the past 12 months (χ2 = 
125.3, df = 1, p < 0.01 and χ2 = 66.3, df = 1, p < 0.01, respectively) (Blumberg & 
Dickey, 2003).  Ostermann et al. (2007) extended this work by examining this 
relationship using the 2000 to 2005 NHIS data.  Consistent with Blumberg and 
Dickey (2003), these authors found that increases in depressive symptoms were 
associated with a slightly higher likelihood of ever being tested for HIV (adjOR = 
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1.27; 95% CI = 1.24-1.30) and receiving an HIV test in the prior 12 months 
(adjOR = 1.20; 95% CI = 1.17-1.24).  Moreover, they found that individuals with 
depressive symptoms were more likely to perceive themselves to be at-risk for 
HIV (adjOR=1.11; 95% CI = 1.08-1.13) and to report plans for receiving an HIV 
test over the next 12 months (adjOR = 1.51; 95% CI = 1.47-1.56) (Ostermann et 
al., 2007).   
 
 
Summary of the findings from the literature on the association between 
depression and sexual debut, sexual risk-taking, and HIV testing 
To summarize, the examination of depression as a risk factor for sexual 
debut, sexual risk-taking, and HIV non-testing has received insufficient attention 
in the published literature.  Very few studies have examined these relationships 
at the population level, and those that have possess critical limitations that 
undermine the internal and external validity of their findings.  The published 
literature examining depression as a risk factor for sexual debut among youth in 
the US affords conflicting evidence, suffers from narrow and exclusionary 
definitions of sexual debut that ignore important HIV sexual risk behaviors and 
high-risk populations, and analyzes potentially outdated data (Caminis et al., 
2007; Donenberg et al., 2003; Jamieson & Wade, 2011; Longmore et al., 2004; 
McLeod & Knight, 2010; Rink et al., 2007; Spriggs & Halpern, 2008).  The studies 
investigating the relationship between depression and sexual risk taking among 
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youth exhibit similar deficiencies.  These studies rely on data from the 1990s and 
early 2000s and may not reflect current risk behavior trends.  In addition, these 
studies combine vaginal, anal, and oral sex into a single category when 
examining condomless sexual intercourse despite their varying degrees of risk 
and prevalence among youth (Brawner, Davis, et al., 2012; Brawner, Gomes, et 
al., 2012; Kahn et al., 2009; Lee et al., 2009; Lehrer et al., 2006; Storholm et al., 
2016; Turner et al., 2011; Vasilenko & Lanza, 2014).  No studies have examined 
the influence of individual depressive symptoms on engagement in unsafe sexual 
practices or the effect of depression on HIV testing service utilization among 
youth in the US.  The proposed dissertation seeks to address these scientific 
gaps by using quantitative research methods to explore these relationships at the 
population level.  The overall objective of this dissertation is to investigate 
whether depression and its symptoms influence participation in key age specific 
high-risk sexual behaviors and HIV testing among youth ages 13 to 24 in the US 
using three large population databases.  Study 1 will use the 2013 and 2015 
YRBS to assess the association between depression and sexual debut among a 
nationally representative sample of youth aged 13 to 19.  Study 2 will use the 
2007-2014 NHANES to determine whether depression is associated with unsafe 
sexual practices among a nationally representative sample of youth aged 18 to 
24.  Exploratory analyses will explore the relationship between individual 
depression symptoms and sexual risk behaviors among this sample.  Study 3 will 
use the 2016 BRFSS to examine whether depression is a risk factor for non-
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participation in HIV testing among a nationally representative sample of young 
adults aged 18 to 24.  These findings will help policymakers and clinicians 
determine whether recognition of depression should play an important role in 
identifying subgroups of youth that should be prioritized targets of risk reduction 
efforts and HIV testing programs. 
 
 
Conceptual Framework 
The eradication of HIV among youth in the US requires a multifaceted 
approach to reduce risk factors and increase testing.  As such, studying the 
influence of depression on HIV prevention requires a comprehensive underlying 
theoretical framework.  No single, existing conceptual framework is well suited to 
characterize these complex phenomena.  Instead, this work requires the 
combination and modification of several leading frameworks in the field.  The 
melding of these frameworks allows the creation of a single theoretical model 
that illustrates the possible pathways through which depressive disorders and 
symptoms can influence HIV sexual risk behaviors and participation in HIV 
screening. 
Figure 1.1 presents the conceptual framework that underlies the proposed 
dissertation.  This framework is modified from the Klein, Elifson, and Sterk Model 
for Depression and HIV Risk Behavior Practices and the Andersen-Aday 
Behavioral Model for the Utilization of Health Services (Andersen, 1995; Klein, 
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Elifson, & Sterk, 2008).  The combination of these two models allows us to 
conceptualize depressive disorders and depressive symptoms as variables on 
the pathway leading to HIV sexual risk behaviors and HIV testing.  The Klein, 
Elifson, and Sterk model lays the groundwork for the link between depression 
and HIV sexual risk behaviors (Klein et al., 2008).  The hypothesized 
relationships outlined in this model derive from previous research and tenets 
from the theory of planned behavior and the health belief model.  This framework 
was later tested among a sample of women at high-risk for HIV using Project 
FAST data.  This analysis yielded evidence that provided significant support for 
the proposed pathway between depression and HIV sexual risk behaviors (Klein 
et al., 2008).   
According to the Klein, Elifson, and Sterk model, predisposing 
characteristics, including socio-demographic factors, childhood trauma and 
maltreatment, substance use, sexual orientation, and personal background and 
life experiences, influence the expression of depressive disorders and symptoms 
in an individual.  The experience of a depressive episode or depressive 
symptoms then influences HIV sexual risk behaviors directly and indirectly 
through changes in attitudes towards condom use and the ability to negotiate 
safe sexual practices.  These changes occur as a result of the impairment in 
emotional, cognitive, and social functioning that arises as a result of depressed 
moods (Klein et al., 2008).  This model was originally operationalized under the 
hypothesis that depression is expressed primarily through vegetative symptoms 
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which lead depressed individuals to experience greater indifference to their lives 
and well-being, manifesting itself in increased involvement in sexual risk 
behaviors (Dilorio et al., 1993; Donenberg & Pao, 2005; S. Kalichman et al., 
1997; Klein et al., 2008; Roberts et al., 2000; Rothspan & Read, 1996; Stressful 
Life Events:  Their Nature and Effects, 1974).  In addition, it was hypothesized 
that these individuals may underestimate the importance of condom usage and 
have difficulty communicating their preferences for safe sexual practices with 
their partners, further increasing engagement in sexual risk behaviors (Klein et 
al., 2008).  However, recent research suggests that this original hypothesis may 
no longer be sufficient in predicting the effect of depression on sexual risk taking, 
highlighting the need for continued research in this field.  New data on 
depressive disorders suggests that there has been a shift in the expression of 
depression from vegetative symptoms to agitated symptoms, often manifesting 
itself through symptoms of nervousness and anxiety (McManamy, 2013; Swann, 
2013).  Studies show that up to 40% of depressed individuals present with 
anxiety as a central feature of their depression and 60% to 70% of depressed 
individuals have a co-morbid anxiety disorder (Anxiety and Depression 
Association of America; Marano, 2003).  The presence of nervous and anxiety 
symptoms may lead to heightened health vigilance and reduced sexual risk 
behaviors (Ostermann et al., 2007).  Thus, this dissertation extends the original 
Klein, Elifson, and Sterk conceptual framework for Depression and HIV Risk 
Behavior Practices to allow both depressive disorders and individual depressive 
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symptoms or symptom types to exert different effects on HIV sexual risk 
behaviors. 
The Andersen-Aday model, in contrast, provides a theoretical pathway 
from depressive disorders and depressive symptoms to HIV testing participation.  
According to this model, an individual’s decision to utilize health services is the 
result of his/her predisposing characteristics, enabling resources, and perceived 
and actual needs in interacting with the larger health care system (Andersen, 
1995).  Using this framework, depressive disorders and symptoms can be 
conceptualized to influence HIV testing both directly and indirectly.  Depressive 
disorders and symptoms can be viewed as personal predisposing characteristics 
that influence an individual’s decision to receive an HIV test directly due to its 
alteration of an individual’s mood and perceptions of well-being.  If depressive 
disorders and symptoms manifest themselves through vegetative symptoms, 
such as sadness, hopelessness, and reduced energy, depression may lead to 
reduced HIV testing participation (Dilorio et al., 1993; S. Kalichman et al., 1997; 
Rothspan & Read, 1996).  On the other hand, if the experience of a depressive 
episode or depressive symptoms leads to feelings of nervousness, anxiety, or 
paranoia, depression may create a sense of heightened health vigilance and 
greater perceived HIV risk, resulting in a greater willingness to receive an HIV 
test in order to ease their mind (Goldberg, 1979; Ostermann et al., 2007).  
Indirectly, depressive episodes and symptoms can influence an individual’s 
decision to receive an HIV test by impacting his/her involvement with the medical 
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care system, as well as the perceived value of a test following engagement in 
sexual risk behaviors that put him/her at high risk for acquiring HIV.  Significant 
research suggests that individuals with depression may be more engaged in 
medical care than those without depression.  More frequent medial visits provide 
more opportunities for patients and clinicians to discuss the benefits of HIV 
testing (Caldeira et al., 2012).  Clinicians with a strong understanding of the HIV 
prevention literature and the new testing guidelines may use these opportunities 
to promote HIV testing to their patients, especially if they view them as being at 
risk for acquiring HIV.  Since clinician recommendations are an important factor 
in patients receiving preventative medicine screenings (Caldeira et al., 2012; 
Calderwood et al., 2013), more frequent visits with a medical professional by 
individuals with depression may lead to higher rates of HIV testing.  Similarly, 
depressive disorders and symptoms may also lead to increased involvement in 
HIV risk behaviors (Brawner, Davis, et al., 2012; Brawner, Gomes, et al., 2012; 
Calderwood et al., 2013; Jasek, 2011; Kahn et al., 2009; Lee et al., 2009; Lehrer 
et al., 2006; Turner et al., 2011; Vasilenko & Lanza, 2014).  If depressed 
individuals perceive their sexual activity as putting them in jeopardy of acquiring 
HIV, as Ostermann et al. (2007) showed (Ostermann et al., 2007), they may 
perceive the benefits of an HIV test as outweighing the risk, increasing their 
willingness to utilize HIV testing services and discover their serostatus so that 
they can begin appropriate treatment as early as possible. 
The modified conceptual framework also clearly illustrates the set of 
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factors that may confound the relationship between depression and HIV sexual 
risk practices and testing.  These factors include all individual-level 
characteristics that have been shown in the youth and adult literature to influence 
expression of depressive disorders and symptoms and affect either sexual 
activity or participation in HIV screening.  Based on a comprehensive literature 
review, the important constructs for inclusion in the conceptual framework 
underlying this proposed dissertation are socio-demographic characteristics, 
childhood trauma or maltreatment, substance use, sexual orientation, life 
experiences, and enabling resources (Andersen, 1995; Blumberg & Dickey, 
2003; Brawner, Gomes, et al., 2012; Caldeira et al., 2012; Calderwood et al., 
2013; Caminis et al., 2007; Cavazos-Rehg et al., 2009; CDC, 2013b, 2014, 
2016b, 2016c, 2017a; Donenberg et al., 2003; Goodyer et al., 2000; Hankin, 
2006; Holt et al., 2013; Hovell et al., 1994; Jinich et al., 1998; S. C. Kalichman et 
al., 2008; Klein et al., 2008; Lehrer et al., 2006; Longmore et al., 2004; Lott, 
1999; McLeod & Knight, 2010; Mimiaga et al., 2009; National Center for 
HIV/AIDS, 2015b; Ostermann et al., 2007; Pan et al., 2016; Paul et al., 2001; 
Price & Hyde, 2009; Rink et al., 2007; Sandfort et al., 2008; Singh et al., 2013; 
Spriggs & Halpern, 2008; Testa et al., 2006; Turner et al., 2011; Van Handel et 
al., 2016; Vasilenko & Lanza, 2014).  Socio-demographic characteristics such as 
age, gender, education, census region, and family income, sexual orientation, life 
experiences such as family and social support, economic hardships, STIs, and 
life satisfaction, substance use, and childhood trauma and maltreatment are 
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hypothesized to impact depression and both sexual activity and the utilization of 
HIV screening.   
No single data set being used in this dissertation contains measures for 
each of the constructs outlined in the specified conceptual framework.  Most 
notably, none of the data sets contain measures for the level of emotional, 
cognitive, or social impairment that results from the experience of depression or 
its effect on attitudes towards condom use or the ability to negotiate sexual 
practices (CDC, 2008, 2016a, 2016d; Division of Adolescent and School Health 
& National Center for HIV/AIDS, 2015).  The inability to operationalize these 
constructs prevents this dissertation from establishing a possible mechanism of 
action.  Despite this weakness, this dissertation is strengthened by the fact that 
all other constructs can be operationalized to some extent, improving on the 
previous population based literature which often neglects the impact of childhood 
trauma and maltreatment and sexual orientation on the pathway between 
depression and HIV sexual risk behaviors and HIV testing (CDC, 2016a).   
The conceptual model presented in Figure 1.1 provides a clear delineation 
for the structure of the proposed dissertation.  Paper 1 and paper 2 focus on the 
pathway between depressive disorders and symptoms and sexual risk taking.  
Each paper focuses on a subset of sexual risk taking pertinent to the 
transmission and acquisition of HIV among youth.  The first paper looks at the 
effect of two hallmark symptoms of depression (feelings of hopelessness or 
sadness and suicidal ideation) on sexual debut, or the entrance of an individual 
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into the sphere of sexual activity, while paper 2 examines the impact of DSM-IV 
symptoms of depression on an individual’s engagement in unsafe sexual 
practices.  The third paper in the proposed dissertation focuses on the pathway 
between depressive disorders and participation in HIV screening.  Each of these 
paper outcomes was chosen due to the important role that they play in the HIV 
epidemic among youth in the US. 
 
Figure 1.1:  Conceptual framework for the proposed dissertation, modified 
from the Klein, Elifson, and Sterk Model for Depression and HIV Risk 
Behavior Practices and the Andersen-Aday Behavioral Model for the 
Utilization of Health Services 
 
1 The constructs shaded in grey are not operationalized in the data set examined in this 
study; however, they are important links on the pathway between depression and HIV 
sexual risk behaviors 
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Research Objectives and Hypotheses 
This dissertation seeks to fill important gaps in the youth HIV prevention 
literature in the US.  The overall objective of this dissertation is to investigate 
whether depression influences participation in key age specific sexual behaviors 
and HIV testing among youth ages 13 to 24 in the US at the population level.  
Three separate studies using large population databases will be conducted in 
order to accomplish this objective.  Study 1 will use the 2013 and 2015 Youth 
Risk Behavior Survey (YRBS) to examine whether depression is associated with 
sexual debut among a nationally representative sample of adolescents aged 13 
to 19.  Study 2 will use data from the 2007-2014 National Health and Nutrition 
Examination Survey (NHANES) to determine whether depression or its 
symptoms are associated with engagement in unsafe sexual practices among a 
nationally representative sample of youth aged 18 to 24.  Study 3 will use the 
2016 Behavioral Risk Factor Survey (BRFSS) to examine whether depression is 
a risk factor for non-participation in HIV testing among a nationally representative 
sample of young adults aged 18 to 24.  The findings from this dissertation will be 
used to offer recommendations to improve the delivery of health services to 
youth in the US, as well as to make suggestions for future health services 
research projects.  This dissertation has the potential to critically improve the 
delivery of youth health services and current youth HIV prevention efforts by 
identifying subpopulations of youth and behaviors that need to be prioritized as 
targets for risk reduction efforts, by identifying possible new venues for 
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expanding sexual health counseling and HIV testing services, and by identifying 
the areas where further research is necessary.  Advances in these areas are 
essential as the incidence of new HIV infections and the medical costs 
associated with youth HIV care continue to increase among youth in the US.  The 
specific aims and hypotheses for the three research studies comprising this 
dissertation are provided below.  
 
 
Study 1.  Depressive symptoms and sexual debut among youth in the US 
The aim of this study is to use the 2013 and 2015 YRBS to determine 
whether two hallmark depressive symptoms (feelings of sadness or 
hopelessness and suicidal ideation) are associated with sexual debut among a 
nationally representative sample of youth aged 13 to 19 in the in the US. 
 
H1:  Youth aged 13 to 19 with past year depressive symptoms are more 
likely to report their first sexual encounter during that year compared 
to youth aged 13 to 19 without past-year depressive symptoms 
H2:  The association between past year depressive symptoms and sexual 
onset among youth aged 13 to 19 will be stronger among females 
than males 
H3:  The association between past year depressive symptoms and sexual 
onset among youth aged 13 to 19 will weaken as age increases 
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H4:  The association between past year depressive symptoms and sexual 
onset among youth aged 13 to 19 will be stronger among racial 
minorities than whites 
H5:  The association between past year depressive symptoms and sexual 
onset among youth aged 13 to 19 will be stronger among sexual 
minorities than heterosexuals 
 
 
Study 2.  Depressive symptoms and sexual risking taking among older 
adolescents and young adults in the US 
Aim 1:  The primary aim of this study is to use 2007-2014 NHANES data to 
determine whether depressive symptoms are associated with condom nonuse 
and multiple sexual partners among a nationally representative sample of youth 
aged 18 to 24 
 
H1A:  Youth aged 18 to 24 with depression are more likely than youth 
aged 18 to 24 without depression to not use condoms during sexual 
intercourse 
H1B:  Youth aged 18 to 24 with depression are more likely than youth 
aged 18 to 24 without depression to have multiple sexual partners 
H1C:  The association between depression and condom nonuse among 
youth aged 18 to 24 will be stronger among females than males 
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H1D:  The association between depression and condom nonuse among 
youth aged 18 to 24 will be stronger among sexual minorities than 
heterosexuals 
H1E:  The association between depression and multiple sexual partners 
among youth aged 18 to 24 will be stronger among females than 
males 
H1F:  The association between depression and multiple sexual partners 
among youth aged 18 to 24 will be stronger among sexual minorities 
than heterosexuals 
 
 
Aim 2:  The secondary aim of this paper is to use 2007-2014 NHANES data to 
examine whether receiving treatment for depression weakens the impact of 
depression on condom nonuse and multiple sexual partners among a nationally 
representative sample of youth aged 18 to 24. 
 
H2A:  Among youth 18 to 24 years old with depression, those who saw a 
mental health professional in the past year are less likely than those 
who did not see a mental health professional to not use condoms 
during sexual intercourse 
H2B:  Among youth 18 to 24 years old with depression, those who saw a 
mental health professional in the past year are less likely than those 
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who did not see a mental health professional to not have multiple 
sexual partners 
 
 
Aim 3:  The tertiary aim of this paper is to use 2007-2014 NHANES data to 
explore whether certain depressive symptoms are more predictive of unsafe 
sexual practices among a nationally representative sample of youth aged 18 to 
24.   
 
H3A:  Vegetative symptoms (little interest in doing things, feeling down, 
depressed or hopeless, feeling tired or having little energy, feeling 
bad about oneself, trouble sleeping or sleeping too much, moving or 
speaking slowly or too fast, and thoughts that one would be better off 
dead) are associated with an increased likelihood of condom nonuse 
while agitated symptoms (poor appetite or overeating and trouble 
concentrating) are associated with decreased likelihood of condom 
nonuse 
H3B:  Vegetative symptoms (little interest in doing things, feeling down, 
depressed or hopeless, feeling tired or having little energy, feeling 
bad about oneself, trouble sleeping or sleeping too much, moving or 
speaking slowly or too fast, and thoughts that one would be better off 
dead) are associated with an increased likelihood of multiple sexual 
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partners while agitated symptoms (poor appetite or overeating and 
trouble concentrating) are associated with decreased likelihood of 
multiple sexual partners 
 
 
Study 3.  Depressive disorders and HIV testing among young adults in the US 
The aim of this study is to use the 2016 BRFSS to determine the impact of 
depressive disorders on HIV testing among a nationally representative sample of 
young adults aged 18 to 24 in the US. 
 
H1:   Young adults aged 18 to 24 with a lifetime history of a depressive 
disorder are more likely to be tested for HIV than those young adults 
aged 18 to 24 without a lifetime history of a depressive disorder 
H2:  The association between a lifetime history of a depressive disorder 
and HIV testing among young adults aged 18 to 24 is stronger among 
racial and ethnic minorities (i.e. blacks and Hispanics) than whites. 
H3:  The association between a lifetime history of a depressive disorder 
and HIV testing among young adults aged 18 to 24 is stronger among 
men who have sex with men (MSM) than heterosexuals or lesbians 
H4:  The association between a lifetime history of a depressive disorder 
and HIV testing among young adults aged 18 to 24 is strong among 
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those who meet the CDC criteria for be at high risk for HIV than those 
who do not meet the CDC criteria for being at high risk for HIV 
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CHAPTER TWO 
Depressive Symptoms and Sexual Debut among Youth in the US 
 
Background 
 Sexually transmitted infections (STIs) are a leading cause of morbidity 
among youth aged 13 to 24 in the United States (US) and impose a substantial 
economic burden on the health care system.  While youth constitute less than 
20% of the total population and roughly 25% of the sexually active population, 
they account for nearly 50% of all STIs (Blum & Qureshi, 2011; CDC, 2016b, 
2017a).  When updated for inflation to the 2017 US dollar, the annual direct 
medical costs associated with health care services for the testing and treatment 
of youth STIs is estimated to exceed $9 billion (Chesson et al., 2004; Owusu-
Edusei et al., 2013; Pearson, Tao, Kroeger, & Peterman, 2017).  Human 
immunodeficiency virus (HIV) is the 6th most common STI among youth in the 
US, and accounts for 80% to 90% of the direct medical costs associated with STI 
care (Blum & Qureshi, 2011; Chesson et al., 2004; Coinnews Media Group LLC, 
2008-2015; Owusu-Edusei et al., 2013).  The Centers for Disease Control and 
Prevention (CDC) estimates that 60,900 youth were living with HIV in 2013, and 
approximately 9,000 youth were newly diagnosed in 2015.  Based on these 
estimates, youth account for nearly 6% of all existing HIV infections in the US 
and more than 1 in 5 new HIV diagnoses (22-26%) annually, a 2-fold increase 
since 2004 (CDC, 2005a, 2016b, 2017a).  Inflation adjusted estimates predict 
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that the annual direct medical costs associated with youth HIV care will surpass 
$7 billion in 2018 (Chesson et al., 2004; Coinnews Media Group LLC, 2008-
2015; Owusu-Edusei et al., 2013).  This surge in HIV infections among 
adolescents and young adults and the resulting economic burden of youth HIV 
on the health care system have brought youth HIV prevention to the forefront of 
national health priorities, exposing the need to better understand the factors 
driving the acquisition of HIV in this age group. 
Sexual contact is the primary mode of HIV transmission among youth in 
the US, with over 90% of new infections occurring as a result of unprotected 
sexual intercourse with an infected individual (CDC, 2017a; National Center for 
HIV/AIDS, 2015b; The Foundation for AIDS Research, 2017).  Early sexual debut 
is a critical factor contributing to the sexual transmission of HIV during 
adolescence and young adulthood (CDC, 2016b).  While sexual activity is a 
normal aspect of development and maturation, the timing of sexual debut 
predicts future sexual behavior and health.  The published literature shows that 
sexual debut prior to age 16 is associated with an increased number of sexual 
partners, sexual intercourse under the influence of alcohol or other drugs, and an 
elevated risk of STI’s, each of which has been shown to increase the likelihood of 
HIV transmission through sexual contact (Sandfort et al., 2008).   
Although the average age of sexual debut has been rising in recent years, 
a significant number of youth continue to engage in sexual activity prior to their 
16th birthday.  Data from the 2013 and 2015 Youth Behavior Risk Surveys 
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(YRBS) show that almost 30% of youth engage in sexual activity prior to turning 
16 years old, with 4% to 7% experiencing sexual debut before age 13.  Gender, 
race, and sexual orientation play critical roles in the timing of sexual debut.  
Earlier sexual debut is more common among males compared to females 
(prevalence of sexual debut prior to age 13:  5.1% vs. 1.6%), among blacks and 
Hispanics compared to whites (prevalence of sexual debut prior to age 13:  8.3% 
vs. 5.0% vs. 2.5% respectively), and among sexual minorities (gay, lesbians, and 
bisexuals) compared to heterosexuals (prevalence of sexual debut prior to age 
13:  7.3% vs. 3.4%) (Cavazos-Rehg et al., 2009; CDC, 2016c).  The reasons 
underlying these contrasts in the timing of sexual debut are not well understood 
but are thought to be due, at least in part, to differences in social expectations 
and attitudes towards sexual intimacy (Cavazos-Rehg et al., 2009).  Identifying 
other risk factors for early sexual debut is crucial to the eradication of HIV among 
youth, as this information is necessary to develop targeted interventions and 
initiatives designed to postpone or mitigate the effects of early sexual debut.  
Since HIV care comprises 25% to 30% of the total US health care budget for 
youth (Bui et al., 2017; "US Personal Health Care Spending by Age and Gender:  
2012 Highlights," 2012), the development of successful, large-scale, targeted 
interventions to reduce the incidence of youth HIV through delayed sexual debut 
can lead to large savings in health care spending and improve the overall quality 
of youth health care. 
Earlier researchers have established a link between depression during 
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adolescence and young adulthood may lead to earlier sexual debut (28-34).  
Major depressive disorder is one of the most common mood disorders facing 
youth in the US.  Ten to twenty percent of adolescents and young adults 
experience at least one episode of major depression by the age of 25 years old 
(Mojtabai et al., 2016; National Alliance on Mental Illness, 2017; National Institute 
of Mental Health; National Institute of Mental Health; Steger & Kashdan, 2009; 
Thapar et al., 2012), while another 5% to 29% of youth report subthreshold 
depressive symptoms (Carrellas et al., 2017; Lehrer et al., 2006).  Youth 
experiencing a major depressive episode or subthreshold depressive symptoms 
often exhibit behaviors that are characterized by impulsivity and lack of judgment, 
which may foster at-risk sexual behavior (Donenberg & Pao, 2005).  In addition, 
major depression and its accompanying symptomatology frequently lead to 
cognitive misperception, fear of partner rejection, poor self-esteem, low self-
efficacy, ineffective communication, and increased feelings of isolation 
(Donenberg & Pao, 2005; Lehrer et al., 2006).  Combined, these negative 
cognitive and emotional outcomes may increase the likelihood that depressed 
youth engage in at-risk sexual behaviors, as well as more general risk-taking 
behaviors. 
But the few published studies that have examined the relationship 
between sexual debut and major depression or subthreshold depressive 
symptoms among youth in the US have notable weaknesses that limit the 
breadth of conclusions that can be drawn (Caminis et al., 2007; Donenberg et al., 
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2003; Jamieson & Wade, 2011; Longmore et al., 2004; McLeod & Knight, 2010; 
Rink et al., 2007; Spriggs & Halpern, 2008).  First, the published literature 
examining the relationship between depression and sexual debut has conflicting 
results (Caminis et al., 2007; Donenberg et al., 2003; Jamieson & Wade, 2011; 
Longmore et al., 2004; McLeod & Knight, 2010; Rink et al., 2007; Spriggs & 
Halpern, 2008).  While the majority of studies find a positive association between 
depression and sexual debut among female youth less than 16 years old 
(Longmore et al., 2004; Spriggs & Halpern, 2008), the findings regarding older 
female youth (older than 16 years old) and all male youth are contradictory 
(Caminis et al., 2007; Donenberg et al., 2003; Jamieson & Wade, 2011; 
Longmore et al., 2004; McLeod & Knight, 2010; Rink et al., 2007; Spriggs & 
Halpern, 2008).  Second, most of the studies examining the relationship between 
depression and sexual debut have been conducted on clinical or specialized 
samples.  Third, the body of work examining the relationship between depression 
and sexual debut rely on data from the 1990s and early 2000s.  There have been 
shifts in both depression and sexual activity among youth in the US since this 
time.  A recent study published in Pediatrics showed that the 12-month 
prevalence in clinical depression among 12 to 20 year olds increased 37% 
between 2005 and 2014.  They also found that the use of specialty mental health 
providers, the use of prescription medications, and depression-related inpatient 
hospitalizations increased during this period (Ramin Mojtabai et al., 2016).  While 
clinical depression is on the rise among youth aged 12 to 17, the proportion of 
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high schoolers who have ever had sexual intercourse decreased from 54% in 
1991 to 41% in 2015 (L. Kann et al., 2016).  In addition, the proportion of high 
schoolers who have sex before the age of 15 has decreased  (Abma & 
Sonenstein, 2001; G. Martinez, , & Abma, 2015).  Because of these changing 
trends in youth depression and sexual activity since the 1990s, the findings from 
these earlier studies may no longer be representative of current behavior.  Lastly, 
the published literature examining the relationship between depression and 
sexual debut considers narrow definitions of sexual activity when defining debut.  
Only one study considers all forms of sexual activity (i.e. vaginal, oral, and anal) 
in their definition of sexual debut.  The other studies focus solely on heterosexual 
vaginal intercourse (i.e. male-female penile-vaginal intercourse).  Restricting the 
definition of sexual debut to heterosexual vaginal intercourse eliminates 
important HIV sexual risk behaviors from consideration in these analyses.  
Developers of large, population based surveys, such as the Youth Risk Behavior 
Survey and the National Health and Nutrition Examination Survey, addressed 
this shortcoming in recent years by expanding the questions regarding sexual 
experiences to be more inclusive.  These enhancements to large, population 
based surveys allow researchers to expand their definition of sexual debut to 
include a wider scope of sexual activity, extending research in this area to 
previously overlooked HIV sexual risk behaviors and risk groups (CDC, 2008, 
2016d).  
The purpose of this study is to fill the gap in the current literature on 
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depression and sexual debut among youth in the US.  The study’s overall 
objective is to determine the impact of depressive symptoms, as measured by 
the presence of past year feelings of sadness or hopelessness or suicidal 
ideation (two hallmark symptoms of youth depression), on sexual debut among 
adolescents aged 13 to 19 in the US.  The study’s secondary objective is to 
identify subgroups of youth aged 13 to 19 in the US that may be more 
susceptible to the effects of depressive symptoms on sexual debut.  The findings 
from this study will be used to offer recommendations to improve the delivery of 
sexual health counseling and mental health services to youth in the US, as well 
as to make suggestions for future health services research projects.   Figure 2.1 
illustrates the domains from the conceptual framework for the overall dissertation 
that are addressed in this study. 
 
Figure 2.1:  Domains from the conceptual model for the overall dissertation 
that were addressed in Study 11, 2 
 
1 The constructs shaded in grey are not operationalized in the data set examined in this 
study; however, they are important links on the pathway between depression and 
sexual debut 
2 Study 1 did not examine the pathways denoted by the dotted lines and boxes 
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Materials and Methods 
Hypotheses:  Based on a thorough review of the literature, I developed the 
following study hypotheses. 
 
H1:  Adolescents aged 13 to 19 with past year depressive symptoms are 
more likely to report their first sexual encounter during that year 
compared to adolescents aged 13 to 19 without past-year depressive 
symptoms 
H2:  The association between past year depressive symptoms and sexual 
onset among youth aged 13 to 19 will be stronger among females 
than males 
H3:  The association between past year depressive symptoms and sexual 
onset among youth aged 13 to 19 will weaken as age increases 
H4:  The association between past year depressive symptoms and sexual 
onset among youth aged 13 to 19 will be stronger among sexual 
minorities than heterosexuals 
 
 
Data source:  Data for this study came from the 2013 and 2015 Youth Risk 
Behavior Surveys (YRBS).  The YRBS is a cross-sectional, population based 
survey conducted by the CDC.  The survey is administered every two years to a 
nationally representative sample of students in grades 9-12 in the US.  The 
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topics covered in this survey address six areas that contribute to the leading 
causes of death, disability, and social problems among American youth.  These 
topics include behaviors that lead to unintended injuries and violence, sexual 
behaviors, alcohol and drug use, tobacco use, dietary behaviors, and physical 
activity (CDC, 2013c).  A more detailed description of the YRBS and additional 
information regarding the survey methodology and sampling are available 
elsewhere at https://www.cdc.gov/healthyyouth/data/yrbs/index.htm.   
 
 
Study sample:  The sample for this study included YRBS 2013 and 2015 survey 
respondents who did not engage in sexual intercourse prior to the survey 
administration year.  The YRBS did not provide an explicit definition for sexual 
intercourse in the questionnaire; instead the survey developers allowed the 
respondent to interpret the item as they deemed most appropriate. Youth 
respondents who reported sexual intercourse prior to their age at the survey 
administration were excluded from the present study as their sexual debut 
occurred prior to the past year and therefore in advance of our measure of 
depressive symptoms. The 2013 and 2015 YRBS databases included 12,987 
youth satisfying these inclusion criteria (Figure 2.2).   
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Figure 2.2:  Study sample diagram 
 
 
 
 
Measures: 
Outcome:  The outcome variable for this study was past year sexual debut (1/0).  
This variable was constructed using the responses to the questions “How old are 
you” and “How old were you when you had sexual intercourse for the first time”.  
Participants who answered “I have never had sexual intercourse” were 
considered to have not experienced past year sexual debut.  Those participants 
whose age at survey administration equaled their reported age at first sexual 
intercourse were defined as debuting sexually within the past year.   
Main independent variables:  The key independent variable in this study was past 
year depressive symptoms (1/0).  Past year depressive symptoms was primarily 
measured using a binary variable indicating the presence of past year feelings of 
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sadness or hopelessness or suicidal ideation.  This variable was constructed 
using responses to the questions “During the past 12 months, did you ever feel 
so sad or hopeless almost every day for two weeks or more in a row that you 
stopped doing some usual activities” and “During the past 12 months, did you 
make a plan about how you would attempt suicide”.  Those youth participants 
who answered “Yes” to either of these questions were classified as having past 
year depressive symptoms; those youth participants who answered “No” to both 
questions were classified as not having past year depressive symptoms. 
Sensitivity analyses considered three other measures of past year 
depressive symptoms, namely past year feelings of sadness or hopelessness 
(1/0), past year suicidal ideation (1/0), and past year feelings of sadness or 
hopelessness and suicidal ideation (1/0).  The examination of the relationship 
between sexual debut and these additional measures of past year depressive 
symptoms allowed me to assess the robustness of the study findings and to 
evaluate the impact of individual depressive symptoms on sexual debut.  Past 
year feelings of sadness or hopelessness was constructed from responses to the 
question “During the past 12 months, did you ever feel so sad or hopeless almost 
every day for two weeks or more in a row that you stopped doing some usual 
activities”.  Those youth participants who answered “Yes” were classified as 
having past year feelings of sadness or hopelessness; those youth participants 
who answered “No” were classified as not having past year feelings of sadness 
or hopelessness.  Past year suicidal ideation was defined using responses to the 
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question “During the past 12 months, did you make a plan about how you would 
attempt suicide”.  Those youth participants who answered “Yes” were classified 
as being suicidal within the past year while those youth participants who 
answered “No” were classified as non-suicidal within the past year.  The variable 
past year feelings of sadness or hopelessness and suicidal ideation combined 
information from the past year feelings of sadness or hopelessness variable and 
the past year suicidal ideation variable and served as a marker for more severe 
depressive symptoms.  Participants who reported past year symptoms of 
sadness or hopelessness and past year suicidal ideation were classified as 
having both depressive symptoms; all others were classified as not having both 
depressive symptoms.  
 
Covariates:  The covariates included in this study cover the following conceptual 
domains:  socio-demographic characteristics, childhood trauma and 
maltreatment, substance use, sexual orientation, and personal background and 
life experiences.  These variables were selected because they have been shown 
in the youth and adult literature to influence the expression of depressive 
symptoms and/or sexual debut.  All covariates were self-reported variables.  The 
socio-demographics covariates were survey administration year (2013/2015), 
age in years (continuous), race/ethnicity (non-Hispanic white, non-Hispanic 
black, Hispanic, other) and gender (female/male).  The childhood trauma and 
maltreatment construct was measured using five variables, namely physically 
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forced to do sexual things within the past year (1/0), victim of bullying within the 
past year (1/0), threatened or injured with a weapon within the past year (1/0), 
involvement in a physical fight within the past year (1/0), and victim of intimate 
partner violence within the past year (1/0).  Substance use was operationalized 
using four lifetime variables, lifetime tobacco use (1/0), lifetime alcohol use (1/0), 
lifetime marijuana use (1/0), and lifetime other drug use (1/0).  Lastly, sexual 
orientation was measured using three sexual orientation variables.  Sexual 
orientation was defined using self-reported identification and examined using 
both a categorical variable (heterosexual, gay or lesbian, bisexual, not sure) and 
two binary variables (heterosexual vs. sexual minorities and men who have sex 
with men (MSM) vs. all others).  Sexual orientation data was only gathered from 
respondents in the 2015 survey.  As a result, all analyses including this covariate 
were based on the subsample of 6,572 youth survey participants from the 2015 
survey administration who met the study’s inclusion criteria. 
 
 
Statistical analyses:   
All analyses were conducted using SAS version 9.4 (SAS Institute Inc., 
Cary, North Carolina).  The software’s survey commands (i.e. proc survey 
commands) were used to account for the YRBS’s complex survey design and to 
maintain the clustering structure of the full sample when taking subsets of data 
for analysis.  Survey weights provided by the survey developers were used to 
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estimate weighted descriptive statistics and weighted regression models so that 
the study findings were reflective of the entire school based youth population 
aged 13 to 19.  A p-value < 0.05 was used to determine statistical significance. 
Analysis began with the calculation of descriptive statistics on the study 
variables for the overall sample and by the main independent variable.  
Frequencies and weighted percentages were reported for the categorical 
variables while means and standard errors were reported for the continuous 
variables.  The sample characteristics were then compared by the main 
independent variables, using the Rao-Scott Chi-square test and weighted linear 
regression models.  Weighted logistic regression models were used to test the 
study hypotheses.  Odds ratios (OR) and their 95% confidence intervals (95% CI) 
were computed from these weighted logistic regression models.   
Hypothesis 1 tested for a main effect of past year depressive symptoms 
on past year sexual debut.  The estimated OR for the measure of past year 
depressive symptoms and the p-value associated with this depressive symptom 
variable were used to evaluate the statistical significance of this main effect.  A p-
value < 0.05 indicated a statistically significant main effect of depressive 
symptoms while a p-value > 0.05 indicated no effect of depressive symptoms.  
The magnitude of the estimated OR was used to determine the direction of the 
association.  An OR > 1 suggested that past year depressive symptoms was 
associated with a higher likelihood of past year sexual debut; an OR < 1 
indicated that past year depressive symptoms was associated with a decreased 
 86 
likelihood of past year sexual debut. 
Hypotheses 2 thru 5 tested for possible moderation effects by gender, 
race, age, and sexual orientation.  To test for these moderation effects, 
interaction terms were added to each of the final adjusted models (“gender X 
depressive symptoms”, “age X depressive symptoms”, and “sexual orientation X 
depressive symptoms” respectively).  The estimated OR and p-values associated 
with each of these interaction terms were used to assess the significance of 
these moderation effects.  P-values < 0.05 indicated statistically significant 
moderation effects while p-values > 0.05 indicated no moderation effect.  The 
magnitude of the estimated OR provides information on the direction of the 
moderation effect.  For gender, an OR > 1 indicated that female gender amplified 
the association between past year depressive symptoms and past year sexual 
debut; an OR < 1 suggests that being female weakened this association.  For 
age, an OR > 1 indicated that the association between past year depressive 
symptoms and past year sexual debut strengthened with increasing age while an 
OR < 1 indicated that this association weakened with increasing age.  Lastly, for 
sexual orientation, an OR > 1 indicated that being a sexual minority strengthened 
the association between past year depressive symptoms and past year sexual 
debut; an OR < 1 suggested that being a sexual minority weakened this 
association.  To simplify interpretation, contrast statements were used to 
calculate the OR associated with depressive symptoms for each subgroup. 
Sensitivity analyses were conducted to assess the robustness of the 
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study’s findings.  These analyses included the examination of three secondary 
measures of depressive symptoms (past year feelings of sadness or 
hopelessness, past year suicidal ideation, and past year feelings of sadness or 
hopelessness and suicidal ideation) in order to assess the effects of individual 
depressive symptoms and more severe past year depressive symptoms on past 
year sexual debut.  Additionally, multiple imputation with 10 bootstrap samples 
was used to examine the impact of missing data on the study’s findings. 
 
Power analysis:  The sample size for this study was 12,987.  Among this sample, 
3,949 (29%) participants had depressive symptoms and 9,038 (71%) did not.  
Setting alpha equal to 0.05 offered greater than 80% power to detect an odds 
ratio of 1.10. 
 
 
Results 
The 2013 and 2015 YRBS included 29,207 youth subjects, 12,987 of 
whom met this study’s inclusion criteria (Figure 2.2).  Among this sample, 3,949 
(29%) had depressive symptoms based on the two questions used to indicate 
depressive symptoms, and 9,038 (71%) did not.  Table 2.1 presents descriptive 
data for the overall study sample and by the presence of depressive symptoms.  
Eleven percent of the study sample reported past year sexual debut, with a 
higher percentage of depressed youth reporting past year sexual debut than non-
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depressed youth (16.4% vs. 8.9%, p < 0.0001).  The study sample was split 
evenly between 2013 YRBS survey respondents and 2015 YRBS survey 
respondents (47% vs. 53% respectively).  The vast majority of study participants 
were 15 to 17 years old (76.2%) and roughly half the study sample was female 
(48%).  Fifty-nine percent of the study participants were non-Hispanic, white, 
about 10% were non-Hispanic, black, and roughly 21% were Hispanic.  During 
the past year, 4% of the study sample (3.8%) was threatened or injured with a 
weapon and 16% were involved in a physical fight.  Less than 3% of the study 
sample had been physically forced to have sexual intercourse in their lifetime 
(2.4%) and less than 10% of the study sample was a victim of intimate partner 
violence within the past year (6.3%).  Roughly one-quarter of the study sample 
reported being a victim of bullying within the past year (24.7%).  Lifetime 
substance use was prevalent in the study sample.  Almost 15% of the study 
sample reported tobacco use within their lifetime (14.6%), over 50% of the study 
sample reported using alcohol within their lifetime (52.9%), about one-fifth 
reported marijuana use within their lifetime (22.7%), and 14% of the study 
sample reported use of another drug within their lifetime.  Ninety percent of the 
study sample self-identified as heterosexual, 5% of the study sample self-
identified as bisexual, and 3% self-identified as unsure of their sexual orientation.  
Less than 2% of the study sample self-identified as gay or lesbian (1.6%). 
Youth subjects with depressive symptoms differed from those youth 
subjects without depressive symptoms on all baseline characteristics except 
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survey administration year and age.  Youth with depressive symptoms were 
more likely than youth without depressive symptoms to be female (68.1% vs. 
45.5%, p < 0.0001), to be Hispanic (26.2% vs. 19.2%, p < 0.0001), to be 
threatened or injured with a weapon within the past year (7.1% vs. 2.4%, p < 
0.0001), to be involved in a physical fight within the past year (24.2% vs. 12.8%, 
p < 0.0001), to be physically forced to have sexual intercourse within their lifetime 
(5.1% vs. 1.3%, p < 0.0001), to be a victim of intimate partner violence within the 
past year (13.5% vs. 3.4%, p < 0.0001), and to be a victim of bullying within the 
past year (43.2% vs. 17.1%, p < 0.0001).  In addition, youth with depressive 
symptoms were more likely than youth without depressive symptoms to report 
lifetime substance use, including tobacco use (24.2% vs. 12.8%, p < 0.0001), 
alcohol use (67.3% vs. 47.0%, p < 0.0001), marijuana use (34.0% vs. 18.1%, p < 
0.0001), and other drug use (26.1% vs. 9.5%, p < 0.0001).  Youth with 
depressive symptoms were more likely than youth without depressive symptoms 
to self-identify as bisexual (19.1% vs. 9.8%, p < 0.0001) and less likely than 
youth without depressive symptoms to self-identify as heterosexual (60.7% vs. 
75.6%, p < 0.0001) (Table 2.1). 
  
 90 
Table 2.1:  Sample characteristics overall and by depressive symptoms in 
the 2013 and 2015 Youth Risk Behavior Survey1, 2, 3, 4 
Characteristic Overall  
Sample 
 
N = 12,987 
Depressive Symptoms P-value 
Yes 
N (Weighted %) 
(N=3,949) 
No 
N (Weighted %) 
(N=9,038) 
 
Past year sexual debut 1499 (11.05) 639 (16.43) 860 (8.85) <0.0001 
Survey administration 
year 
     2013 
     2015 
 
 
6344 (46.71) 
6643 (53.29) 
 
 
1873 (45.53) 
2076 (54.47) 
 
 
4471 (47.20) 
4567 (52.80) 
0.38 
Age 
     13 years old 
     14 years old 
     15 years old 
     16 years old 
     17 years old 
     18 years old or older 
 
12 (0.07) 
1869 (14.41) 
3829 (31.41) 
3345 (25.71) 
2783 (19.22) 
1149 (9.17) 
 
4 (0.07) 
605 (14.10) 
1162 (31.77) 
1042 (26.48) 
824 (19.42) 
312 (8.17) 
 
8 (0.07) 
1264 (14.54) 
2667 (31.27) 
2303 (25.40) 
1959 (19.14) 
837 (9.58) 
0.37 
Gender 
     Female 
     Male 
 
6940 (52.05) 
6047 (47.95) 
 
2711 (68.14) 
1238 (31.86) 
 
4229 (45.47) 
4809 (54.53) 
<0.0001 
Race/ethnicity 
     White 
     Black 
     Hispanic 
     Other 
 
5880 (58.97) 
1527 (9.85) 
4068 (21.21) 
1512 (9.97) 
 
1639 (53.14) 
427 (9.70) 
1398 (26.19) 
485 (10.96) 
 
4241 (61.36) 
1100 (9.91) 
2670 (19.18) 
1027 (9.56) 
<0.0001 
Threatened or injured 
with a weapon within 
the past year 
524 (3.76) 298 (7.13) 226 (2.38) <0.0001 
Involvement in a 
physical fight within the 
past year 
2070 (16.07) 933 (24.19) 1137 (12.75) <0.0001 
Ever physically forced 
to have sexual 
intercourse 
348 (2.38) 217 (5.08) 131 (1.28) <0.0001 
Victim of intimate 
partner violence within 
the past year 
878 (6.33) 551 (13.52) 327 (3.39) <0.0001 
Victim of bullying within 
the past year 
3030 (24.69) 1613 (43.17) 1417 (17.14) <0.0001 
Lifetime tobacco use 1892 (14.55) 912 (24.02) 980 (10.67) <0.0001 
Lifetime alcohol use 7106 (52.87) 2694 (67.30) 4412 (46.97) <0.0001 
Lifetime marijuana use 3251 (22.73) 1396 (34.00) 1855 (18.13) <0.0001 
Lifetime other drug use 1937 (14.32) 1063 (26.13) 874 (9.49) <0.0001 
Self-identified sexual 
orientation 
     Heterosexual 
     Gay or lesbian 
     Bisexual 
     Not sure 
 
 
5898 (90.26) 
113 (1.57) 
341 (5.07) 
220 (3.10) 
 
 
1656 (80.69) 
58 (2.60) 
233 (11.55) 
109 (5.16) 
 
 
4242 (94.27) 
55 (1.13) 
108 (2.36) 
111 (2.24) 
<0.0001 
1 All percentages and means reported in table are weighted to represent the 2013 and 2015 US 
high-school based youth population 
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2 P-values reported in this table for the categorical variables are for the Rao-Scott chi-square 
tests for differences in characteristics by depression status 
3 Sexual orientation data only available for the 2015 Youth Risk Behavior Survey participants; 
there are 6,572 subjects in this cohort who meet all inclusion criteria 
 
 
Table 2.2 presents findings from the weighted logistic regression models 
used to assess the association between past year depressive symptoms and past 
year sexual debut.  In unadjusted analyses, there was a two-fold increase in the 
odds of past year sexual debut among youth with depressive symptoms compared 
to those youths without depressive symptoms (OR = 2.03, 95% CI = 1.79-2.30).  
The association between past year depressive symptoms and past year sexual 
debut remained statistically significant or marginally significant after controlling for 
the clusters of study covariates; however, this association weakened as more 
covariates were included in the model.  In the final adjusted weighted logistic 
regression model on the entire sample, those youth subjects with depressive 
symptoms had 1.09 times the odds of past year sexual debut compared to those 
youth subjects without depressive symptoms (OR = 1.09, 95% CI = 0.94-1.28).  
When the analysis was restricted to the 2015 cohort so that sexual orientation 
could be added to the model, youth subjects with depressive symptoms had 1.2 
times the odds of past year sexual debut compared to those youth subjects without 
depressive symptoms (OR = 1.21, 95% CI = 1.00-1.53).  All study covariates 
except race/ethnicity and survey administration year were statistically significantly 
associated with past year sexual debut.  Gender was significantly related to past 
year sexual debut in the unadjusted models but marginally significant in the 
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adjusted models.  Threatened or injured with a weapon within the past year, victim 
of bullying within the past year, lifetime other drug use, and sexual orientation were 
all statistically significant in their unadjusted models but insignificant in the adjusted 
models. 
The findings from the moderation analyses are presented in Table 2.3.  
Age, gender and sexual orientation status moderate the association between 
past year depressive symptoms and past year sexual debut in this sample; 
race/ethnicity did not moderate this association.  Within age subgroups, there is 
as statistically significant association between past year depressive symptoms 
and past year sexual debut among youth aged 15 years or younger.  Among this 
age group, past year depressive symptoms result in a 33% increase in the 
likelihood of past year sexual debut (OR = 1.33, 95% CI = 1.04-1.71).  There is 
no association between past year depressive symptoms and past year sexual 
debut among youth aged 16 years or older (OR = 0.96, 95% CI = 0.76-1.20).  
Within gender subgroups, there is a statistically significant association between 
past year depressive symptoms and past year sexual debut among females but 
an insignificant association among males.  Females with past year depressive 
symptoms had 1.2 times the odds of past year sexual debut than females without 
depressive symptoms (OR = 1.23, 95% CI = 1.03-1.47).  For sexual orientation, 
only heterosexuals had a significant association between past year depressive 
symptoms and past year sexual debut.  Among heterosexuals, those with past 
year depressive symptoms had 1.2 times the odds of past year sexual debut 
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compared to those without depressive symptoms (OR = 1.22, 95% CI = 1.00-
1.53).  The confidence intervals among gay and lesbian youth, and bisexual 
youth are very large and unstable, making it difficult to draw any conclusions 
about the association between past year depressive symptoms and past year 
sexual debut among these subgroups.  When combined into a single sexual 
minority subgroup, however, the odds ratio approaches 1 suggesting no 
association between past year depressive symptoms and past year sexual debut 
among sexual minorities (OR = 1.01, 95% CI = 0.83-1.24).  The effect of 
depressive symptoms was also examined among MSM and non-MSM 
subgroups.  The confidence interval among the MSM subgroup was again very 
large and unstable, limiting the inferences that can be drawn from this analysis.   
Sensitivity analyses were conducted to assess the robustness of the study 
findings.  Changing the definition of past year depressive symptoms did not alter 
the study findings (Table 2.4).  Furthermore, using multiple imputation techniques 
to handle missing data did not change the study results (Table 2.5). 
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Table 2.2:  Unadjusted and adjusted associations between past year depressive symptoms and sexual debut 
in the 2013 and 2015 YRBS1, 2, 3, 4 
Predictor Unadjusted  
Models 
Model 1 
OR (95% CI) 
Model 2 
OR (95% CI) 
Model 3 
OR (95% CI) 
Model 4 
OR (95% CI) 
Depressive symptoms 2.03 (1.79, 2.30) 1.98 (1.74, 2.25) 1.51 (1.30, 1.76) 1.09 (0.94, 1.28) 1.21 (1.00, 1.53) 
Survey administration 
year 
     2013 
     2015 
 
 
1.04 (0.83, 1.29) 
REF 
 
 
1.04 (0.84, 1.29) 
REF 
 
 
1.03 (0.83, 1.27) 
REF 
 
 
1.01 (0.83, 1.23) 
REF 
 
N/A 
Age 0.92 (0.87, 0.97) 0.92 (0.87, 0.97) 0.96 (0.91, 1.01) 0.88 (0.82, 0.93) 0.89 (0.81, 0.97) 
Gender 
     Female 
     Male 
 
1.34 (1.15, 1.56) 
REF 
 
1.15 (0.99, 1.34) 
REF 
 
1.15 (0.97, 1.36) 
REF 
 
1.23 (1.02, 1.49) 
REF 
 
1.24 (0.96, 1.59) 
REF 
Race/ethnicity 
     Non-Hispanic White 
     Non-Hispanic Black 
     Hispanic 
     Other 
 
REF 
1.06 (0.82, 1.37) 
1.02 (0.81, 1.29) 
0.84 (0.60, 1.18) 
 
REF 
1.01 (0.78, 1.31) 
0.93 (0.74, 1.17) 
0.80 (0.57, 1.11) 
 
REF 
0.95 (0.73, 1.25) 
0.93 (0.74, 1.17) 
0.78 (0.57, 1.09) 
 
REF 
1.03 (0.78, 1.36) 
0.79 (0.65, 0.98) 
0.78 (0.57, 1.07) 
 
REF 
0.81 (0.55, 1.21) 
0.68 (0.53, 0.88) 
0.86 (0.57, 1.29) 
Threatened or injured 
with a weapon within the 
past year 
2.25 (1.66, 3.06)  1.27 (0.89, 1.82) 1.13 (0.78, 1.64) 1.31 (0.79, 2.17) 
Involvement in a 
physical fight within the 
past year 
2.39 (2.05, 2.78)  1.95 (1.65, 2.30) 1.30 (1.07, 1.59) 1.24 (0.89, 1.73) 
Ever physically forced to 
have sexual intercourse 
4.50 (3.22, 6.29)  2.50 (1.71 3.65) 2.16 (1.44, 3.22) 2.73 (1.63, 4.59) 
Victim of intimate partner 
violence within the past 
year 
3.42 (2.73, 4.29)  2.08 (1.61, 2.70) 1.87 (1.40, 2.48) 1.78 (1.22, 2.61) 
Victim of bullying within 
the past year 
1.68 (1.40, 2.02)  1.10 (0.91, 1.34) 1.06 (0.88, 1.29) 1.04 (0.78, 1.40) 
Lifetime tobacco use 4.11 (3.46, 4.89)   1.63 (1.29, 2.07) 1.42 (0.97, 2.07) 
Lifetime alcohol use 4.01 (3.37, 4.76)   2.02 (1.65, 2.48) 2.19 (1.59, 3.01) 
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Lifetime marijuana use 5.18 (4.40, 6.10)   2.92 (2.38, 3.58) 3.26 (2.33, 4.57) 
Lifetime other drug use 3.14 (2.62, 3.75)   1.17 (0.94, 1.47) 1.22 (0.88, 1.68) 
Sexual orientation 
     Heterosexual 
     Gay/Lesbian 
     Bisexual 
     Not sure 
 
REF 
1.88 (1.04, 3.40) 
1.44 (0.93, 2.25) 
0.54 (0.28, 1.04) 
    
REF 
1.39 (0.71, 2.72) 
0.69 (0.40, 1.19) 
0.35 (0.19, 0.64) 
C statistic N/A 0.58 0.64 0.74 0.75 
1 All models take into account the Youth Risk Behavior Survey multistage complex survey design 
2 Unadjusted models and Models 1-3 are weighted to reflect the 2013 and 2015 US high-school based youth population 
3 Unadjusted models and Models 1-3 are based on the same 12,987 subjects 
4 Sexual orientation data is only available for the 2015 Youth Risk Behavior Survey; therefore, Model 4 is based on the 2015 YRBS cohort 
of 6,572 subjects who meet all inclusion criteria 
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Table 2.3:  Adjusted associations between past year depressive symptoms 
and sexual debut among pre-specified sub cohorts1, 2, 3, 4, 5 
Subgroups Depressive Symptoms 
OR 95% CI P-value 
Age   0.07 
     <=15 years old 1.33 1.04-1.71  
     >=16 years old 0.96 0.76-1.20  
Gender   0.03 
     Female 1.23 1.03-1.47  
     Male 0.89 0.68-1.16  
Race   0.44 
     White 1.17 0.94-1.44  
     Black 0.76 0.47-1.23  
     Hispanic 1.23 0.72-2.10  
Racial Minority   0.32 
     No 1.15 0.93-1.41  
     Yes 0.93 0.66-1.32  
Sexual orientation status   0.03 
     Heterosexual 1.22 1.00-1.53  
     Gay or Lesbian 0.44 0.11-1.77  
     Bisexual 0.94 0.29-3.03  
Sexual minority   0.25 
     Yes 1.01 0.83-1.24  
     No 1.20 0.96-1.50  
MSM   0.27 
     Yes 0.47 0.10-2.13  
     No 1.08 0.93-1.26  
1 All models take into account the Youth Risk Behavior Survey multistage complex survey design 
2 Models for age subgroups, gender subgroups, and race subgroups are weighted to reflect the 
2013 and 2015 US high-school based youth population 
3 Models for age subgroups, gender subgroups, and race subgroups are based on the same 
12,987 subjects 
4 Sexual orientation data are only available for the 2015 Youth Risk Behavior Survey; therefore, 
models for the sexual minority subgroups are based on the 2015 YRBS cohort of 6,572 
subjects who meet all inclusion criteria 
5 P-values presented in this table are for the interaction term to test whether or not the 
association of depression differs among subgroups 
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Table 2.4:  Sensitivity analysis for changes to the definition of past year 
depressive symptoms1, 2, 3, 4 
Depressive symptoms Unadjusted association 
with sexual debut 
OR (95% CI) 
Adjusted association 
with sexual debut 
OR (95% CI) 
Past year feelings of 
sadness or hopelessness 
1.94 (1.71, 2.20) 1.05 (0.90, 1.23) 
Past year suicidality 2.10 (1.78, 2.48) 1.06 (0.85, 1.32) 
Past year feelings of 
sadness/hopelessness or 
past year suicidality 
2.16 (1.80, 2.58) 0.99 (0.79, 1.25) 
1 All models take into account the Youth Risk Behavior Survey multistage complex survey design 
2 All models are weighted to reflect the 2013 and 2015 US high-school based youth population 
3 Models are based on the same 12,987 subjects 
4 Adjusted models control for survey administration year, age, gender, race/ethnicity, threatened 
or injured with a weapon within the past year, involvement in a physical fight within the past 
year, ever physically forced to have sexual intercourse, victim of intimate partner violence within 
the past year, victim of bullying within the past year, lifetime tobacco use, lifetime alcohol use, 
lifetime marijuana use, and lifetime other drug use 
 
 
 
 
 
 
 
Table 2.5:  Multiple imputation results for the association between past 
year depressive symptoms and sexual debut in the 2013 and 2015 YRBS1, 2, 
3, 4 
 Unadjusted Model 
OR (95% CI) 
Adjusted Model 
OR (95% CI) 
Depressive symptoms 1.85 (1.64, 2.10) 1.09 (0.93, 1.28) 
1 All models take into account the Youth Risk Behavior Survey multistage complex survey design 
2 All models are weighted to reflect the 2013 and 2015 US high-school based youth population 
3 Models are based on the same 16,438 subjects 
4 Adjusted models control for survey administration year, age, gender, race/ethnicity, threatened 
or injured with a weapon within the past year, involvement in a physical fight within the past 
year, ever physically forced to have sexual intercourse, victim of intimate partner violence within 
the past year, victim of bullying within the past year, lifetime tobacco use, lifetime alcohol use, 
lifetime marijuana use, and lifetime other drug use 
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Discussion 
This study examined the association between past year depressive 
symptoms and past year sexual debut among youth aged 13 to 19 in the US.  
Using data from the 2013 and 2015 Youth Risk Behavior Surveys, this study 
found that past year depressive symptoms were associated with a greater 
likelihood of sexual debut among youth less than 16 years old, among female 
youth, and among heterosexual youth. 
There are at least two possible explanations for the identified associations 
between depressive symptoms and sexual debut.  First, depressive symptoms 
may have immobilizing cognitive effects that make effective decision making 
difficult.  Under such situations, adolescents with depressive symptoms may let 
sexual situations unfold without actively making decisions on whether to stop or 
proceed forward (Longmore et al., 2004).  Second, depressive symptoms can 
cause dysfunctional thinking about relationships.  This dysfunctional thinking can 
lead to unfounded fears of partner rejection, feelings of isolation, and the 
fabrication of relationship issues.  When faced with such thoughts, youth with 
depressive symptoms may be more willing to appease the wants and desires of 
their partners in order to rectify the situation, more easily yielding to propositions 
of sexual interactions regardless of their sexual history.  Depressed youth without 
prior sexual experience may therefore be more likely than non-depressed youth 
to engage in their first sexual encounter when under pressure from their partners 
(Donenberg & Pao, 2005; Longmore et al., 2004).  This explanation may be more 
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relevant to female youth with depressive symptoms as males have typically over 
time been the more dominant partner in relationships and have had more power 
to influence sexual situations (Longmore et al., 2004; Skurtu, 2016; Wind, 2009).   
The immobilizing cognitive effects of depressive symptoms may explain 
why the association between depressive symptoms and sexual debut is stronger 
among younger adolescents (less than 16 years old) compared to older 
adolescents (16-19 years old).  Research by Giedd and colleagues suggests that 
the prefrontal cortex region of the brain undergoes rapid development and 
maturation during early adolescence (P. Thompson, , et al., 2000).  The 
prefrontal cortex is involved in a wide variety of executive functions, such as 
modulating mood and emotional reactions, prioritizing competing information, 
and guiding the decision making process (P. Thompson, , et al., 2000).  As the 
prefrontal cortex matures during the course of adolescence, an individual 
develops the skills necessary to exert more control over their impulses and to 
better reason and make informed judgments (P. Thompson, , et al., 2000).  The 
expression of depressive symptoms during early adolescence may make a 
young teenager more vulnerable to the passivity that results from the 
immobilizing cognitive effects associated with depressive symptoms than older 
youth, as the prefrontal cortex is not fully developed and lacks the skills 
necessary to mitigate the harmful consequences of these immobilizing cognitive 
effects. 
The finding of a strong association between past year depressive 
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symptoms and past year sexual debut among adolescents less than 16 years old 
should be most worrisome for clinicians, researchers, and policymakers trying to 
combat the youth HIV epidemic.  Sexual debut prior to age 16 has been shown to 
be associated with an increased number of lifetime sexual partners, sexual 
intercourse under the influence of alcohol or other drugs, and an elevated risk of 
STI’s.  Each of these risk outcomes have been shown in the literature to increase 
the likelihood of HIV transmission, making younger youth with depressive 
symptoms at higher risk for contracting HIV over the course of their life (Sandfort 
et al., 2008).   
The finding that the effect of depressive symptoms on sexual debut 
weakened considerably as childhood trauma and maltreatment variables and 
substance use variables were added to the weighted logistic regression models 
suggests that some of these covariates may mediate the relationship between 
depressive symptoms and sexual debut, indicating a more complex pathway for 
the observed relationship than is indicated by the study’s conceptual framework.  
To be a mediator, a variable must be correlated with both the outcome variable 
and the key predictor variable in a regression model, and must reduce the size of 
the estimated effect for the key predictor variable on the outcome variable when 
all three are included in a single regression model (Baron & Kenny, 1986).  
According to this definition, involvement in a physical fight, being physically 
forced to have sexual intercourse, being the victim of intimate partner violence, 
tobacco use, alcohol use, and marijuana use may partially mediate the 
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relationship between depressive symptoms and sexual debut.  Since longitudinal 
data and statistical modeling techniques are required to test for mediation effects 
(Baron & Kenny, 1986), these mediation analyses could not be performed with 
the current data and therefore represent an opportunity for future research.  
The findings in this study are consistent with two previously published 
studies that used data from the National Longitudinal Study of Adolescent Health 
(Add Health).  Add Health is a school-based, longitudinal cohort study of a 
nationally representative sample of adolescents in the US (Harris, 2013).  In the 
first study, Harvey et al.’s analysis of responses from female adolescents aged 
15 to 19 suggested that there was no statistically significant association between 
depressive symptomology at baseline and future sexual onset, supporting my 
sub analysis finding of no association between depressive symptoms and sexual 
debut among adolescents aged 16 or older (Rink et al., 2007).  The second study 
further supported this age by depression interaction and supported my finding of 
no link between depression and sexual debut among male adolescents.  This 
study, published in 2008 by Spriggs and Halpern, used waves I, II, and III of the 
Add Health dataset to examine the effects of baseline depressive 
symptomatology on the timing of subsequent sexual onset among a subsample 
of sexually inactive youth.  This analysis showed that elevated baseline 
depressive symptomatology was more prevalent among female adolescents who 
were either subsequently early initiators (sexual debut between 10 and 15 years 
old) or typical initiators (sexual debut between 16 and 18 years old) compared to 
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late initiators (sexual debut after 18 years old).  The presence of baseline 
depressive symptomatology was unrelated to the timing of sexual initiation 
among males, however.  Sensitivity analyses around the categorization of the 
sexual debut timing variable yielded similar results (Spriggs & Halpern, 2008).  
The current study’s findings were also partially supported by a study 
conducted by Longmore and colleagues that also used data from the Add Health 
study.  Using data from two waves of this study, Longmore et al. tested the 
hypothesis that higher levels of depressive symptoms are associated with an 
increased likelihood of sexual debut.  These authors found that depressive 
symptoms at baseline were associated with a greater likelihood of sexual debut 
within the following year among both males and females.  Secondary analyses of 
this data showed that depression was a risk factor for sexual onset among 
females less than 15 years old but did not predict debut among females aged 15 
or older.  Regarding race, secondary analyses suggested that depression 
exerted less of an influence among African American compared to white female 
adolescents (Longmore et al., 2004).   
Taken together, these studies provide strong evidence for a link between 
depressive symptoms and first coitus among younger youth and female youth in 
the US; more research is needed to understand the relationship between 
depressive symptoms and sexual debut among male youth.   Differences in the 
findings for males between the current study and Longmore et al.’s study may be 
due to discrepancies in the definition of sexual debut.  Longmore et al.’s study 
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focused on heterosexual vaginal intercourse whereas the current study 
expanded this definition to include all forms of sexual contact, including vaginal 
intercourse, anal intercourse, and oral intercourse.  Expanding the definition in 
this way may weaken the association between depressive symptoms and sexual 
debut as oral contact is highly prevalent among males in this age group and 
serves as a gateway into other forms of sexual contact (Databank, 2015).  
Differences in the findings regarding race as a moderator may be due to small 
sample sizes in the current cohort.  In the current study, I found that the odds 
ratio for depressive symptoms among African Americans was 0.76 while the 
odds ratio for depressive symptoms among whites was 1.17.  While this race by 
depression interaction did not reach statistical significance in this study, it is 
consistent with the findings from Longmore et al.   
The past literature on depressive symptoms and sexual debut contain four 
additional published studies that stand in contrast to the findings of the current 
study.  Two of these studies focused on specific populations of youth in the US, 
namely adolescents from an outpatient mental health clinic and adolescents from 
a small northeastern city (Caminis et al., 2007; Donenberg et al., 2003).  The 
other two studies used large, nationally representative population databases to 
explore this research question, with one focusing on youth aged 10 to 11 and the 
other focusing on youth aged 11 to 25.  All four of these studies found no 
statistically significant association between depression and sexual initiation 
(Jamieson & Wade, 2011; McLeod & Knight, 2010).  In fact, three out of the four 
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studies found that externalizing factors such as hyperactivity, violent delinquency, 
and antisocial behavior were more predictive of sexual onset than internalizing 
factors like depression, anxiety, and dependency (Caminis et al., 2007; 
Donenberg et al., 2003; Jamieson & Wade, 2011; McLeod & Knight, 2010).  
These contrary findings are likely due to differences in the study cohorts and 
differing regression model covariates.  The two studies using large population 
databases focused on different study populations from the current study, one 
looking at middle school students and one looking at both adolescents and young 
adults.  Sexual practices are very different among these populations, with less 
than 5% of youth engaging in sexual intercourse prior to age 13 and more than 
90% engaging in sexual intercourse by age 25 (Cavazos-Rehg et al., 2009; CDC, 
2016c).  Differing regression model covariates may also contribute to these 
discrepancies.  The current study used a comprehensive list of study covariates, 
each of which has been shown in the literature to be associated with depression 
or sexual debut.  These four discrepant studies used a much more limited set of 
study covariates, neglecting childhood trauma variables, substance use 
variables, and sexual orientation.  Excluding these variables may have masked 
important relationships. 
The current study has several strengths.  First, it used a large sample of 
American youth within the rigorous study design of the Youth Risk Behavior 
Survey.  The use of this data and advanced statistical methods allowed us to 
obtain findings that are representative of the entire US youth population aged 13 
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to 19.  Second, use of the data from the YRBS provided access to information on 
many potential confounders.  Including these confounders in our regression 
models provided a less biased estimate of the association between depressive 
symptoms and sexual debut.  Lastly, the current study used a more 
comprehensive definition of sexual debut that permitted respondents to interpret 
sexual intercourse as they deemed most appropriate to their situation.  Previous 
studies limited their definition of sexual debut to heterosexual vaginal intercourse 
alone.  Restricting the definition of sexual debut in this way eliminated important 
HIV sexual risk behaviors and risk groups from consideration in these analyses.  
The current study took advantage of more recent surveys that attempted to 
rectify this shortcoming. 
Despite these strengths, I acknowledge certain limitations.   First, the 
cross-sectional design of the YRBS allowed evaluation of associations between 
depressive symptoms and sexual debut but did not provide direct data on 
causality or any plausible pathway of explanation.  Secondly, the temporal 
relationship between depressive symptoms and sexual debut could not be 
deciphered.  As a result, we could not determine if depressive symptoms led to 
sexual debut or sexual debut led to depressive symptoms.  To address this 
weakness, I completed a supplementary analysis among youth who debuted 
prior to the survey year to examine whether this debut was related to depressive 
symptoms in the survey year, establishing a clear temporal order.  In this 
analysis, there was no statistically significant association with prior sexual debut 
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and the presence of depressive symptoms in the survey year, which provided 
some evidence to support the idea that depressive symptoms could cause sexual 
debut.  Third, this study examined the relationship between depressive 
symptoms and sexual debut, rather than a clinical diagnosis of depression.  
However, studies have shown that the YRBS depressive symptom items have 
good discriminant and convergent validity for differentiating youth with and 
without a depressive disorder (May & Klonsky, 2011).  Fourth, depressive 
symptoms were defined by asking the study participants to acknowledge whether 
or not they experienced feelings of sadness or hopelessness or suicidal ideation.  
This self-report of depressive symptoms may have led to an underestimate of 
depressive symptoms in the study sample as individuals may be hesitant to 
disclose this information due to social stigma and embarrassment.  Several 
published studies suggest that black females and males in particular tend to 
under report their depressive symptoms due to the stigma associated with such a 
diagnosis in their community (M. Brown, ,, 2017; Heller, 2013).  This potential 
underreporting of depressive symptoms could have caused the effect of 
depressive symptoms to be understated in this sample of youth aged 13 to 19.  
Fifth, the definition of sexual debut takes a conservative approach to measuring 
sexual initiation.  A respondent who just turned 15 years old and had sexual 
debut 3 months at age 14 would not be counted as debuting in the past year in 
this study.  This conservative approach to measuring sexual debut may result in 
an underestimation of the prevalence of past year sexual debut in the study 
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sample and an underestimation of the effect of depressive symptoms on sexual 
initiation.  Lastly, those youth subjects with missing data differed from the sample 
with complete data.  Sensitivity analyses which used multiple imputation 
techniques were performed to address this weakness.   The findings from these 
sensitivity analyses were comparable to the original findings, indicating that the 
results are fairly robust (Table 2.5). 
 
 
Conclusion 
The findings from this study showed that past year depressive symptoms 
were associated with past year sexual debut among youth aged 13 to 19 in the 
US, with the strongest associations between depressive symptoms and sexual 
debut found among youth less than 16 years old, among female youth, and 
among heterosexual youth.  These findings have several important implications 
for health services research and clinical practice. 
The findings from this study indicate a need for additional studies to better 
explicate the mechanism underlying the link between depressive symptoms and 
sexual debut.  Longitudinal quantitative studies and qualitative studies are well 
suited to achieve this goal.  Longitudinal quantitative studies are required to 
determine the direction of the association between depressive symptoms and 
sexual debut.  In addition, longitudinal quantitative studies are necessary to test 
the fit of more nuanced conceptual frameworks linking depressive symptoms and 
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sexual debut, as well as potential mediation effects by childhood trauma and 
substance use variables.  Qualitative studies, on the other hand, may provide 
valuable insight into reasons which cannot be easily measured underlying a 
depressed individual’s decision to engage in sexual intercourse for the first time.  
Detailed interviews with depressed youth can provide first-hand accounts of how 
the experience of depressive symptoms influenced subsequent sexual activity 
and/or the decision making process in general.  The evidence gathered from both 
longitudinal quantitative studies and qualitative studies can be used to guide the 
development of improved interventions designed to postpone or mitigate the 
effects of sexual debut by highlighting the subpopulations of youth to be targeted 
and the topics to be addressed in such interventions.  Developing effective 
interventions that postpone or mitigate the effects of sexual debut has the 
potential to reduce youth health care spending by decreasing the incidence of 
HIV and other STIs among youth in the US and the total costs associated with 
their treatment. 
The finding of an association between depressive symptoms and sexual 
debut among youth in the US also has critical implications for clinical practice.  
This suggests a need for primary care providers to screen for depressive 
symptoms during well care visits.  Adolescents who exhibit depressive symptoms 
should be provided sexual health counseling and referred to a mental health 
professional for further treatment.  Since the effect of depressive symptoms on 
sexual debut is stronger among younger adolescents than older adolescents, this 
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screening should start as early as age 12 or 13.   
Additional research is needed in order to determine how depression 
screening and treatment and sexual health counseling can most efficiently be 
included into adolescent health services.  Care coordination and organization are 
critical components of this inclusion.  The primary care sector is well positioned 
to screen a large number of adolescents for depressive symptoms, to deliver 
important health advice, and to coordinate youth mental health treatment as 
adolescents see their primary care providers on average once or twice a year 
(Ham & Allen, 2012; Mermer, 2016).  Despite their position to screen a large 
number of adolescents, to deliver important health advice, and to supervise 
mental health treatment, less than one-third of primary care providers screen for 
depression, discuss sexual risk behaviors, or offer anticipatory guidance (Ham & 
Allen, 2012).  The most common reasons for this gap in implementation are a 
lack of clinician confidence in their depression screening and behavior 
counseling skills and a lack of feedback to clinicians about how often they 
provide these services (Ham & Allen, 2012).   
Addressing clinician concerns regarding the delivery of depression 
screens and behavior counseling, and increasing care coordination between 
primary care providers and the mental health care sector can improve the quality 
of youth mental health care and youth sexual health counseling, thereby 
advancing youth HIV prevention and risk reduction efforts.  Specialized mental 
health training, patient-centered medical homes, and electronic medical records 
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can ease the tensions faced by primary care providers.  Providing youth primary 
care providers with training on how to screen patients for depressive symptoms 
and to deliver sexual health counseling can provide clinicians with the confidence 
needed to carry out these services.  Including service reminders, appropriate 
checklists, and a list of resources in patient files can further bolster clinician 
confidence and lead to increased provision of these services, resulting in earlier 
identification of adolescent depression, more appropriate sexual health 
counseling, and lower HIV-related medical costs (Ham & Allen, 2012).  Patient-
centered medical homes which link community mental health organizations with 
youth primary care service providers can increase linkage to proper mental 
health care for depressed youth (Russell, 2010).  Increasing linkage to mental 
health care improves depression outcomes and provides another venue to offer 
more detailed sexual health counseling, including training on how to cope with 
distress in a safe manner and training on how to combat poor impulse control 
and avoid sexual activity.  Studies show that collaborative care provided by 
patient centered medical homes improves depression outcomes and reduces 
overall patient health care expenditures (Mermer, 2016; Russell, 2010).  The use 
of electronic medical records can facilitate the coordination of youth health care 
within a patient-centered medical home and across a range of important health 
topics (Russell, 2010).  Electronic medical record systems with clinical reminders 
can provide primary care providers with the feedback and prompts necessary to 
increase delivery of depression screeners and targeted sexual health counseling.  
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In addition, these systems can expedite mental health referral processes, and 
allow youth primary care providers to oversee patient treatment and medication 
adherence, potentially leading to better youth engagement with the mental health 
care sector and overall health outcomes (Russell, 2010).  Improving the delivery 
of health services to youth patients by increasing care coordination through the 
implementation of additional trainings, service reminder and feedback systems, 
and patient center medical homes can improve the quality of youth sexual health 
care and mental health care, resulting in a decline in the incidence of youth HIV 
and a reduction in the costs associated with youth HIV treatment.
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CHAPTER THREE 
Depressive Symptoms and Sexual Risk Taking among Older Adolescents 
and Young Adults in the US 
 
Background 
Improving sexual health among older adolescents and young adults is a 
growing public health concern among policymakers, clinicians, and researchers 
in the United States (US).  Sexually transmitted infections (STIs) are a leading 
cause of morbidity among this cohort aged 18 to 24.  While this population 
constitutes less than 10% of the total US population and roughly 25% of the 
sexually active population, they account for nearly 50% of all STIs (Blum & 
Qureshi, 2011; CDC, 2016b, 2017a; Foundation, 2017).  The annual direct 
medical costs (adjusted for inflation in 2017) associated with health care services 
for the testing and treatment of STIs among 18 to 24 year olds is estimated to 
exceed $7 billion (Chesson et al., 2004; Owusu-Edusei et al., 2013; Pearson et 
al., 2017).   
Human immunodeficiency virus (HIV) is the 6th most common STI among 
older adolescents and young adults in the US, and accounts for 80% to 90% of 
the direct medical costs associated with STI care in this age group (Blum & 
Qureshi, 2011; Chesson et al., 2004; Coinnews Media Group LLC, 2008-2015; 
Owusu-Edusei et al., 2013).  The Centers for Disease Control and Prevention 
(CDC) estimates that 57,200 persons  aged 18 to 24 were living with HIV in 2012 
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(AVERT, 2016), and approximately 7,000 were newly diagnosed in 2015 
(AVERT, 2016; CDC, 2017a).  Based on these estimates, older adolescents and 
young adults aged 18 to 24 account for more than 5% of all existing HIV 
infections and almost 1 in 5 new HIV diagnoses (17 -26%) annually, a 2-fold 
increase since 2004 (CDC, 2005a, 2016b, 2017a).  Inflation-adjusted estimates 
predict that the annual direct medical costs associated with HIV care for 18 to 24 
year olds will surpass $6 billion in 2018 (Chesson et al., 2004; Coinnews Media 
Group LLC, 2008-2015; Owusu-Edusei et al., 2013).  The surge in HIV infections 
among older adolescents and young adults in the US and the economic burden 
of their medical care on the US health care system have brought HIV prevention 
targeted to this cohort to the forefront of national health priorities, exposing the 
need to better understand the factors driving the acquisition of HIV in this age 
group.  
High rates of condom nonuse and multiple sexual partners are two critical 
challenges that continue to drive the spread of HIV among older adolescents and 
young adults aged 18 to 24 in the US.  Despite widespread sexual health 
education on safe sexual practices and government funded sexual risk reduction 
programs, the rate of condom nonuse increased 11% among adolescents and 
young adults in the US over the last 15 years while the rate of having 4 or more 
sexual partners remained unchanged (CDC, 2016c; Child Trends Databank, 
2016).  According to the 2015 Youth Risk Behavior Survey (YRBS), almost half 
of  sexually active 12th graders (17-18 year olds) do not use a condom regularly 
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when they have sexual intercourse and 20% report having sexual intercourse 
with 4 or more partners within the last 12 months (CDC, 2016c, 2017a; Child 
Trends Databank, 2016).  The rate of condom nonuse rises among sexually 
active college students, with 50% reporting inconsistent condom use during 
vaginal intercourse, 75% reporting inconsistent condom use during anal 
intercourse, and 95% reporting inconsistent condom use during oral intercourse 
(American College Health Association, 2015).  Approximately 10% of sexually 
active college students have 4 or more sexual partners within the last 12 months 
(American College Health Association, 2015; CDC, 2016c).  Identifying the 
personal, social, and system characteristics that serve as risk factors for condom 
nonuse and multiple sexual partners, and using this knowledge to develop 
targeted interventions designed to reduce the rates of condom nonuse and 
multiple sex partners among older adolescents and young adults, is essential in 
order to curb the continued spread of HIV among adolescents and young adults 
in the US and reduce their HIV-related medical costs.   
Although adolescents and young adults aged 18 to 24 as a population 
have high rates of condom nonuse and multiple sexual partners, they are  not  a 
homogenous group and certain subpopulations may be at elevated risk for 
engaging in risky sexual behaviors (L. Brown, ,, Danovsky, & Lourie, 1997; 
Lehrer et al., 2006).  Mood disorders, such as depression, are among the 
individual level characteristics that may lead to increased rates of condom 
nonuse and multiple sexual partners among adolescents and young adults aged 
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18 to 24 (Bertha & Balazs, 2013; Brawner, Davis, et al., 2012; Brawner, Gomes, 
et al., 2012; Fergusson et al., 2005; Kahn et al., 2009; Lee et al., 2009; Lehrer et 
al., 2006; Storholm et al., 2016; Turner et al., 2011; Vasilenko & Lanza, 2014).  
Depression is a common mood disorder experienced by adolescents and young 
adults in the US.  Ten to twenty percent of adolescents and young adults 
experience at least one episode of major depression by the age of 25 years old 
(Mojtabai et al., 2016; National Alliance on Mental Illness, 2017; National Institute 
of Mental Health; National Institute of Mental Health; Steger & Kashdan, 2009; 
Thapar et al., 2012), while another 5% to 29% of adolescents and young adults 
report subthreshold depressive symptoms (Carrellas et al., 2017; Lehrer et al., 
2006).  Females and sexual minorities are disproportionately affected by 
depressive disorders, with females being twice as likely as males to report 
depressive symptoms (Nazroo, 2001) and gays, lesbians and bisexuals being 1.5 
to 5 times as likely as heterosexuals to report depressive symptoms (Brenner; 
Scott, Lasiuk, & Norris, 2016).  Youth experiencing a major depressive episode 
or subthreshold depressive symptoms often exhibit behaviors that are 
characterized by impulsivity and lack of judgment which may foster risky sexual 
behavior (Donenberg & Pao, 2005; Lehrer et al., 2006).  In addition, depression 
and its accompanying symptomatology frequently lead to cognitive 
misperception, fear of partner rejection, poor self-esteem, low self-efficacy, 
ineffective communication, and increased feelings of isolation (Donenberg & Pao, 
2005; Lehrer et al., 2006).  Combined, these negative cognitive and emotional 
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outcomes increase the likelihood that depressed adolescents and young adults 
engage in sexual risk behaviors, as well as more general risk-taking behaviors 
(Brawner, Davis, et al., 2012; Brawner, Gomes, et al., 2012; Casey Coleman, E. 
Paul Wileyto, Clare M. Lenhart, & Freda Patterson, 2014; CDC, 2005b; Kahn et 
al., 2009; Lee et al., 2009; Lehrer et al., 2006; Storholm et al., 2016; Turner et al., 
2011; Vasilenko & Lanza, 2014; Zhenhua Zhou et al., 2012).   
The published literature has suggested a potential link between 
depression and sexual risk behaviors among adolescents and young adults in 
the US.  This body of work has several weaknesses, however.  First, the 
published studies examining the relationship between depression and condom 
nonuse and depression and multiple sexual partners have mixed results 
(Brawner, Davis, et al., 2012; Brawner, Gomes, et al., 2012; Kahn et al., 2009; 
Lee et al., 2009; Lehrer et al., 2006; Storholm et al., 2016; Turner et al., 2011; 
Vasilenko & Lanza, 2014).  While the majority of studies find a positive 
association between depression and multiple sexual partners among male and 
female adolescents and young adults in the US (Brawner, Davis, et al., 2012; 
Brawner, Gomes, et al., 2012; Kahn et al., 2009; Lee et al., 2009; Lehrer et al., 
2006; Turner et al., 2011; Vasilenko & Lanza, 2014), the findings regarding 
condom nonuse have been contradictory (Kahn et al., 2009; Lehrer et al., 2006).  
Second, most of the studies that examine the relationship between depression 
and condom nonuse or multiple sexual partners have been conducted on 
samples of adolescents and young adults with the highest incidence of youth HIV 
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infections, namely African Americans and men who have sex with men) 
(Brawner, Davis, et al., 2012; Brawner, Gomes, et al., 2012; Lee et al., 2009; 
Storholm et al., 2016; Turner et al., 2011).  Such specialized study samples 
make it difficult to draw conclusions about the American adolescent and young 
adult population as a whole.  Third, when examining condomless sexual 
intercourse among youth, researchers either focus on vaginal sexual intercourse 
alone or combine vaginal, anal, and oral sexual intercourse into a single condom 
nonuse category.  This failure to examine vaginal, anal, and oral sexual 
intercourse separately is problematic for HIV prevention as different types of 
sexual intercourse confer varying degrees of risk for HIV transmission and 
acquisition.  Looking at these forms of sexual contact separately can provide 
policymakers, clinicians, and researchers with valuable insight into the specific 
sexual activities that need to be prioritized in risk reduction efforts.  Fourth, no 
one has examined the influence of individual depressive symptoms on 
engagement in sexual risk behaviors.  This analysis is important as many 
adolescents and young adults experience sub-diagnostic threshold symptoms of 
depression (Bertha & Balazs, 2013; Fergusson et al., 2005).  If certain symptoms 
drive an association between depression and condom nonuse or multiple sexual 
partners, many more adolescents and young adults may be at elevated risk for 
participating in activities that place them at high risk for acquiring HIV.  Lastly, no 
one has examined whether receiving treatment for depression mitigates the 
adverse impact of depression on condom nonuse or multiple sexual partners.  
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Determining whether treatment reduces the effect of depression on sexual risk-
taking is critical to HIV prevention efforts as this knowledge can lead to a more 
efficient distribution of clinical resources. Because considerable health resources 
for adolescents and young adults are spent on mental health care, the decision 
to include sexual risk counseling as part of depression care or restructure mental 
health care delivery may be important.  
The present study seeks to fill the gaps in the current HIV prevention 
literature by examining the relationship between depression and condom nonuse 
and depression and multiple sexual partners among older adolescents and 
young adults aged 18 to 24 in greater detail.  The study has three objectives.  
The primary objective is to determine whether depression is associated with 
condom nonuse or multiple sexual partners among a nationally representative 
sample of American adolescents and young adults aged 18 to 24.  The 
secondary objective is to examine whether receiving treatment for depression 
weakens the impact of depression on condom nonuse and multiple sexual 
partners.  The tertiary objective is to explore whether certain depressive 
symptoms are more predictive of condom nonuse and multiple sexual partners.  
The findings from this study will be used to offer recommendations to improve the 
delivery of sexual health counseling and mental health services to youth in the 
US, as well as to make suggestions for future health services research projects.  
Figure 3.1 illustrates the domains from the conceptual framework for the overall 
dissertation that are addressed in this study.   
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Figure 3.1:  Domains from the conceptual model for the overall dissertation 
that were addressed in Study 11, 2 
 
1 The constructs shaded in grey are not operationalized in the data set examined in this 
study; however, they are important links on the pathway between depression and 
sexual debut 
2 Study 1 did not examine the pathways denoted by the dotted lines and boxes 
 
 
Materials and Methods 
Objectives and Hypotheses:  Based on a thorough review of the literature, I 
developed the following study hypotheses to accompany each study objective.  
Since Study Objective 3 is exploratory in nature and no published literature exists 
examining the effects of individual depressive symptoms on sexual risk 
behaviors, there are no corresponding pre-specified hypotheses for that 
objective. 
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Objective 1:  Determine whether depression is association with condom nonuse 
and multiple sexual partners 
 
H1A:  Adolescents and young adults aged 18 to 24 with depression are 
more likely than adolescents and young adults aged 18 to 24 
without depression to not use condoms during sexual intercourse 
H1B:  Adolescents and young adults aged 18 to 24 with depression are 
more likely than adolescents and young adults aged 18 to 24 
without depression to have multiple sexual partners 
H1C:  The association between depression and condom nonuse among 
adolescents and young adults aged 18 to 24 will be stronger among 
females than males 
H1D:  The association of depression and condom nonuse among 
adolescents and young adults aged 18 to 24 years old will be 
stronger among sexual minorities than heterosexuals 
H1E:  The association between depression and multiple sexual partners 
among adolescents and young adults aged 18 to 24 will be stronger 
among females than males 
H1F:  The association between depression and multiple sexual partners 
among adolescents and young adults aged 18 to 24 will be stronger 
among sexual minorities than heterosexuals 
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Objective 2:  Examine whether receiving treatment for depression weakens the 
impact of depression on condom nonuse and multiple sexual partners 
H2A:  Among youth 18 to 24 years old with depression, those who saw a 
mental health professional in the past year are less likely than 
those who did not see a mental health professional to not use 
condoms during sexual intercourse 
H2B:  Among youth 18 to 24 years old with depression, those who saw a 
mental health professional in the past year are less likely than 
those who did not see a mental health professional to not have 
multiple sexual partners 
 
Objective 3:  Explore whether certain depressive symptoms are more predictive 
of unsafe sexual practices among a nationally representative sample of youth 
aged 18 to 24   
H3A:  Vegetative symptoms (little interest in doing things, feeling down, 
depressed or hopeless, feeling tired or having little energy, feeling 
bad about oneself, trouble sleeping or sleeping too much, moving 
or speaking slowly or too fast, and thoughts that one would be 
better off dead) are associated with an increased likelihood of 
condom nonuse while agitated symptoms (poor appetite or 
overeating and trouble concentrating,) are associated with 
decreased likelihood of condom nonuse 
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H3B:  Vegetative symptoms (little interest in doing things, feeling down, 
depressed or hopeless, feeling tired or having little energy, feeling 
bad about oneself, trouble sleeping or sleeping too much, moving 
or speaking slowly or too fast, and thoughts that one would be 
better off dead) are associated with an increased likelihood of 
multiple sexual partners while agitated symptoms (poor appetite or 
overeating and trouble concentrating) are associated with 
decreased likelihood of multiple sexual partners 
 
 
Data source:  Data for this study came from the 2007-2014 National Health and 
Nutrition Examination Survey (NHANES).  NHANES is a cross-sectional, 
population based survey conducted by the National Center for Health Statistics.  
The survey is administered annually to a nationally representative sample of 
civilian, non-institutionalized children and adults in the US.  Approximately 5,000 
individuals from fifteen counties across the US are surveyed every year.  Data 
from two survey administrations are then combined and released as 2-year panel 
data.  The NHANES survey program is unique in that it includes in-home 
interviews, physical examinations, and laboratory examinations.  Physical and 
laboratory examinations occur in specially designed mobile centers that travel 
across the US (Johnson, Dohmann, Burt, & Mohadjer, 2014).  A more detailed 
description of the NHANES and additional information regarding the survey 
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methodology and sampling procedures are available at 
https://www.cdc.gov/nchs/nhanes/index.htm.   
 
 
Study sample:  The sample for this study included NHANES survey respondents 
whose reported age was between 18 and 24 years old at the time of survey 
participation and who had complete outcome and covariate data, as described 
below.  There were 1,569 subjects meeting these criteria. 
 
 
Variable measures: 
Outcome:  Two outcomes were considered in this study, namely past year 
condom nonuse and multiple sexual partners. 
Past year condom nonuse was measured using two binary variables – 
past year condomless vaginal or anal sexual intercourse (yes/no) and past year 
condomless oral sexual intercourse (yes/no).  Condomless oral sexual 
intercourse was examined as a separate outcome variable as oral sex confers 
minimal risk for the transmission of HIV (CDC, 2017b; The Foundation for AIDS 
Research, 2017; US Department of Health and Human Services).  Past year 
condomless vaginal or anal sexual intercourse was constructed using responses 
to the survey question, “In the past 12 months, about how often have you had 
vaginal or anal sex without using a condom.”  Respondents who answered “less 
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than half the time”, “about half the time”, and “not always, but more than half of 
the time”, and “always” were classified as having condomless vaginal or anal 
sexual intercourse in the past year.  Respondents who answered “never” were 
classified as not having condomless vaginal or anal sexual intercourse in the 
past year.  Respondents who were not sexually active in the past year were 
classified as not having condomless vaginal or anal sexual intercourse in the 
past year. 
Past year condomless oral sexual intercourse was constructed using 
responses to the survey question, “When you performed oral sex in the past 12 
months, how often would you use protection, like a condom or dental dam.”  
Respondents who answered “never”, “rarely”, and “usually” were classified as 
having past year condomless oral sexual intercourse.  Respondents who 
answered “always” were classified as not having past year condomless oral 
sexual intercourse.  Respondents who did not perform oral sexual intercourse in 
the past 12 months were classified as not having past year condomless oral 
sexual intercourse. 
Multiple sexual partners was operationalized using a count variable for the 
total number of sexual partners reported in the past year.  Total number of sexual 
partners reported in the past year was constructed using responses to the survey 
questions, “In the past 12 months, with how many men have you had any kind of 
sex” and “In the past 12 months, with how many women have you had sex”.  
These two questions were asked of both males and females.  The total number 
 125 
of sexual partners in the past year was the sum of the responses to these two 
questions.   
Two sets of sensitivity analyses were conducted to assess the robustness 
of the outcome variables.  The first sensitivity analyses examined past year 
condomless vaginal or anal sexual intercourse and past year condomless oral 
sexual intercourse as categorical variables with response options equal to no 
sexual experience, safe sexual practices, and unsafe sexual practices.  For both 
categorical variables, sexually inactive youth were classified as having no sexual 
experience.  For past year vaginal or anal sexual intercourse, sexually active 
respondents who always used a condom when having vaginal or anal sexual 
intercourse were classified as having safe sexual practices; sexually active 
respondents who did not always use a condom were classified as having unsafe 
sexual practices.  For past year oral sexual intercourse, sexually active 
respondents who always used a condom when having oral sexual intercourse 
were classified as having safe sexual practices while sexually active respondents 
who did not always use a condom were classified as having unsafe sexual 
practices.  The second set of sensitivity analyses examined three cutoffs for the 
total number of sexual partners to determine whether depression had a 
differential effect based on cutoff values.  The three cutoff values examined were 
more than 2 sexual partners in the past year, more than 3 sexual partners in the 
past year, and more than 4 sexual partners in the past year. 
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Main predictor:  The main predictor variables for this study differed by Study 
Objective.  The main predictor variable for Study Objective 1 was depression 
status.  The 2007-2014 NHANES measured depression using the Patient Health 
Questionnaire (PHQ).  The PHQ is a validated, 9-item depression screening 
instrument that measures pre-identified past two-week depression symptoms 
using a Likert scale with response categories “not at all”, “several days”, “more 
than half the days”, and “nearly every day”.  The total score ranges from 0 to 27 
and has cutoff points to differentiate the severity of symptoms.  The depression 
symptoms referenced in this screening instrument are based upon depression 
diagnostic criteria outlined in The Fourth Edition of the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-IV) (K. Kroenke, , , Spitzer, & William, 2001; 
K. Kroenke, , & Spitzer, 2002; Spitzer, Kroenke, & Williams, 1999).  The PHQ 
has been validated extensively in the literature, with studies showing high levels 
of sensitivity, specificity, and discriminatory power across populations and 
threshold values (sensitivity >70%, specificity >70%, area under the receiver 
operating curve >0.90) (K. Kroenke, ,  et al., 2001; K. Kroenke, , & Spitzer, 2002; 
Spitzer et al., 1999). 
The primary measure of depression status was a dichotomous variable 
using a cutoff score of 10 on the PHQ.  Respondents with a PHQ score equal to 
10 or greater were classified as having depression while those with a PHQ score 
less than 10 were classified as not having depression.  A PHQ cutoff score of 10 
was chosen as it has been shown to have diagnostic validity in several studies 
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involving both primary care and obstetrical clinics (sensitivity of 88% and 
specificity of 88% for major depression) (K. Kroenke, ,  et al., 2001; K. Kroenke, , 
& Spitzer, 2002; Spitzer et al., 1999).  The measure of depression status was 
triangulated by considering the PHQ-2 depression screener as an additional 
measure of depression status.  The PHQ-2 is a validated short screener for 
depression based on two hallmark items from the PHQ, namely having little 
interest or pleasure in doing things and feeling down, depressed or hopeless.  
Like in the PHQ, these symptoms are measured in the PHQ-2 using a Likert 
scale with response categories “not at all” (0), “several days” (1), “more than half 
the days” (2), and “nearly every day” (3).  Scores of 2 or more on this screener 
have been shown to have diagnostic validity with 86% sensitivity and 78% 
specificity (Arroll et al., 2010). 
The main predictor variable for Study Objective 2 was whether or not one 
was seen by a mental health professional in the past year.  Seen by a mental 
health professional in the past year was constructed based on responses to the 
question, “During the past 12 months, have you seen or talked to a mental health 
professional such as a psychologist, psychiatrist, psychiatric nurse, or clinical 
social worker about your health.”  Subjects who responded “Yes” were classified 
as having seen a mental health professional in the past year while subjects who 
responded “No” were classified as not having seen a mental health professional 
in the past year. 
The main predictor variables for Study Objective 3 were the individual 
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depressive symptoms.  All nine depressive symptoms from the PHQ were 
examined in this study aim.  The nine symptoms included little interest in doing 
things, feeling down, depressed or hopeless, trouble sleeping or sleeping too 
much, feeling tired or having little energy, poor appetite or overeating, feeling bad 
about oneself, trouble concentrating, moving or speaking slowly or too fast, and 
thoughts that one would be better off dead.  A dichotomous variable was created 
for each symptom.  The PHQ asks respondents to rate each of these symptoms 
on a scale of “Not at all” to “Nearly every day”.  Subjects who responded “Not at 
all” were classified as not having the depressive symptom under consideration 
while subjects who responded “Several days”, “More than half the days”, and 
“Nearly every day” were classified as having the depressive symptom under 
consideration.  
 
Covariates:  The covariates in this study cover the following domains from the 
conceptual framework:  socio-demographics, substance use, sexual orientation, 
personal background and life experiences, and enabling factors.  These variables 
were selected because they have been shown in the youth and adult literature to 
be related to the expression of depressive symptoms and/or sexual risk 
behaviors.  Controlling for these variables in the regression models reduced their 
ability to confound the true relationship between depression and condom nonuse 
and multiple sexual partners.  All covariates are self-reported variables.  The 
socio-demographic covariates were age in years, gender (male/female), 
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race/ethnicity (non-Hispanic white/non-Hispanic black/Hispanic/other), 
educational attainment (<HS/HS graduate or GED/>HS), and monthly poverty 
level index (<1.30/1.30-1.85/>1.85).  Substance use was measured through two 
variables, namely past year alcohol use and past year cigarette use.  The sexual 
orientation construct was operationalized as sexual minority status (yes/no).  This 
variable was defined using both self-identification (heterosexual/homosexual, 
bisexual, or other) and behavior based variables (opposite gender sex partners 
only/same gender sex partners only or both gender sex partners).  The self-
identification variable was used in all regression analyses since there was less 
missing data for this variable.  The personal background and life experiences 
construct was measured using five variables, namely history of STIs (yes/no), 
food security (yes/no), health status (excellent/very good/good/ fair or poor), and 
chronic medical condition (yes/no).  Enabling factors were operationalized as 
have a regular place to receive medical care (yes/no) and health insurance 
(yes/no). 
 
Statistical analyses: 
All analyses were conducted using SAS version 9.4 (SAS Institute Inc., 
Cary, North Carolina).  The software’s survey commands (i.e. proc survey 
commands) were used to account for the NHANES complex survey design and 
to maintain the clustering structure of the full sample when taking subsets for 
data analysis.  Survey weights provided by the survey developers were used to 
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estimate weighted descriptive statistics and weighted regression models so that 
the study findings were reflective of the entire adolescent and young adult 
population aged 18 to 24 in the US.  A p-value < 0.05 was used to determine 
statistical significance. 
Analysis began with the calculation of descriptive statistics on the study 
variables for the overall sample and by depression status.  Raw frequencies and 
weighted percentages were reported for the categorical variables while weighted 
means and standard errors were reported for the continuous variables.  The 
sample characteristics were then compared by the depression status variable 
using the Rao-Scott Chi-square test for categorical variables and weighted linear 
regression models for continuous variables.  Weighted logistic regression models 
were used to test the study hypotheses where the outcome measures were 
binary variables while weighted negative binomial regression models were used 
to test the study hypotheses where the outcome measures were count variables.  
Odds ratios (OR) and their 95% confidence intervals (95% CI) were computed 
from the weighted logistic regression models; incidence rate ratios (IRRs) and 
their 95% confidence intervals (95% CI) were computed from the weighted 
negative binomial regression models.  Covariates were added in blocks by 
construct to obtain final adjusted weighted regression models. 
Study Aim 1 H1A tested for a main effect of depression status on condom 
nonuse.  Separate weighted logistic regression models were estimated for past 
year condomless vaginal or anal sexual intercourse and past year condomless 
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oral sexual intercourse.  In each weighted logistic regression model, the 
estimated OR for the depression status variable and the p-value associated with 
this depression status variable were used to evaluate the statistical significance 
of the main effects.  A p-value < 0.05 indicated a statistically significant main 
effect of depression status while a p-value > 0.05 indicated no main effect of 
depression status.  The magnitude of the estimated ORs for depression status 
was used to determine the direction of the association between depression 
status and the model condom nonuse variable (i.e. past year condomless vaginal 
or anal sexual intercourse and past year condomless oral sexual intercourse).  
An OR > 1 suggested that having depression was associated with a higher 
likelihood of the condom nonuse outcome being examined; an OR < 1 indicated 
that having depression was associated with a decreased likelihood of the 
condom nonuse outcome being examined. 
Study Aim 1 H1B tested for a main effect of depression status on the total 
number of sexual partners in the past year.  In the weighted negative binomial 
regression models, the estimated IRR for the depression status variable and the 
p-value associated with this depression status variable were used to evaluate the 
statistical significance of the main effect of depression.  A p-value < 0.05 
indicated a statistically significant main effect of depression status while a p-
value > 0.05 indicated no main effect of depression status.  The magnitude of the 
estimated IRRs for depression status was used to determine the direction of the 
association between depression status and total number of sexual partners in the 
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past year.  An IRR > 1 suggested that having depression was associated with an 
increased number of past year sexual partners; an IRR < 1 indicated that having 
depression was associated with a decreased number of past year sexual 
partners. 
Study Aim 1 H1C thru H1F tested for moderation effects by gender and 
sexual orientation.  To test for these moderation effects, interaction terms were 
added to each of the final adjusted weighted regression models.  The p-values 
associated with each of these interaction terms were used to assess the 
significance of the moderation effects.  P-values < 0.05 indicated statistically 
significant moderation effects while p-values > 0.05 indicated no moderation 
effect.  The magnitude of the estimated ORs from the weighted logistic 
regression models and the estimated IRRs from the weighted negative binomial 
regression models associated with the depression status variable provided 
information on the direction of the moderation effect.  For gender, ORs > 1 and 
IRRs > 1 indicated that being female strengthened the association between 
depression and the sexual risk behavior outcome of interest; ORs < 1 and IRRs < 
1 indicated that being female weakened the association between depression and 
the sexual risk behavior outcome of interest.  For sexual orientation, ORs > 1 and 
IRRs > 1 suggested that being a sexual minority strengthened the association 
between depression and the sexual risk behavior outcome of interest while ORs 
< 1 and IRRs < 1 suggested that being a sexual minority weakened this 
association.  To simplify interpretation, contrast statements were used to 
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calculate the OR or IRR associated with depression for each subgroup. 
Study Aim 2 H2A and H2B tested whether seeing a mental health 
professional mitigated the effects of depression on condom nonuse and number 
of sexual partners.  The weighted logistic and negative binomial regression 
models used to test these hypotheses were conducted on the subset of subjects 
who met the PHQ cutoff for depression.  The outcome variables for these models 
were past year condomless vaginal or anal sexual intercourse, past year oral 
sexual intercourse, and number of sexual partners within the past year while the 
key predictor variable was seen a mental health professional within the past year.  
Separate weighted regression models were estimated for each outcome 
measure.  Weighted logistic regression models were used for the binary outcome 
variables while weighted negative binomial regression models were used for the 
count outcome variable.   In each regression model, the p-value associated with 
the mental health professional variable were used to evaluate the statistical 
significance of the association between seeing a mental health professional and 
each sexual risk behavior.  A p-value < 0.05 indicated a statistically significant 
association while a p-value > 0.05 indicated no statistically significant 
association.  The magnitude of the estimated ORs from the weighted logistic 
regression models and the estimated IRRs from the weighted negative binomial 
regression model associated with the seeing a mental health professional 
variable was used to determine the direction of the association between seeing a 
mental health professional and each sexual risk behavior.  An OR > 1 or an IRR 
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> 1 suggested that seeing a mental health professional in the past year was 
associated with a higher likelihood of the sexual risk behavior outcome being 
examined; an OR < 1 or an IRR < 1 indicated that seeing a mental health 
professional within the past year was associated with a decreased likelihood of 
the sexual risk behavior outcome being examined.  
Study Aim 3 sought to create a profile of individual depressive symptoms 
that lead to increased engagement in condom nonuse and multiple sexual 
partners.  Separate weighted logistic regression models were used to assess the 
association between each individual depressive symptom and past year condom 
nonuse and total number of sexual partners in the past year. 
Sensitivity analyses were conducted to assess the robustness of the 
study’s Aim1 findings.  The first set of sensitivity analyses included the 
examination of the PHQ-2 as a measure of depression.  Each of the regression 
analyses described above for Study Objective 1 was repeated using this new 
predictor variable.  The second set of sensitivity analyses included the 
examination of categorical condom nonuse outcome variables that differentiated 
between no sexual experiences, condom usage, and no condom usage.  
Weighted multinomial logistic regression models were used to assess the impact 
of depression on these categorical outcome measures.  The third set of 
sensitivity analyses examined the relationship between depression and more 
than 2 sexual partners in the past year, more than 3 sexual partners in the past 
year, and more than 4 sexual partners in the past year.  Lastly, multiple 
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imputation with 10 bootstrap samples was used to assess the impact of missing 
data on the study findings. 
 
 
Power analysis:  The sample size for this study was 1,569.  Among this sample, 
135 (8.4%) participants had depression and 1,434 (91.6%) participants did not 
have depression.  Setting alpha equal to 0.05, gave me greater than 70% power 
to detect an odds ratio of 1.70 for past year condom nonuse (i.e. past year 
condomless vaginal or anal sexual intercourse and past year oral sexual 
intercourse) and an IRR of 1.55 for past year number of sexual partners.  There 
was greater than 70% power to detect an OR of 1.4 for all individual depression 
symptom analyses. 
 
 
 
Results 
Sample characteristics: 
The 2007-2014 NHANES included 40,617 participants, 1,569 of whom 
met the study’s inclusion criteria (Figure 3.2).  Among this sample, 135 (8.4%) 
had depression based on the PHQ cutoff score of 10 and 1,434 (91.6%) did not.  
Table 3.1 presents descriptive data for the overall study sample and by 
depression status.  Seventy-four percent of the study sample reported having 
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condomless vaginal or anal sexual intercourse in the past year, 73% reported 
having condomless oral sexual intercourse in the past year, and 11% reported 
having more than 4 sexual partners in the past year.  A higher percentage of 
depressed youth aged 18 to 24 years old reported past year condom nonuse and 
past year multiple sexual partners (81.1% vs. 73.1% for condomless vaginal or 
anal sexual intercourse; 80.2% vs. 72.2% for condomless oral sexual 
intercourse; 18.7% vs. 9.9% for more than 4 sexual partners). 
The study sample had an average age of 21.6 years.  Females comprised 
58% of the sample.  Slightly over half of the sample was non-Hispanic white 
(56.5%) and about one-fifth were Hispanic (20.3%).  The highest level of 
education for the majority of study participants was high school graduate 
(80.7%).  Three-fourths of the study sample reported past year alcohol use and 
one-quarter reported past year cigarette use.  Ten percent of the study sample 
identified as members of sexual minority groups.  The study sample was fairly 
healthy as 87.4% reported good, very good, or excellent general health status, 
less than 12% reported a history of STIs, and 33% reported no chronic health 
conditions.  About 40% of the study sample reported food insecurity, with 39.7% 
on a food program and 36.8% who had difficulty obtaining sufficient levels of 
food.  The majority of the sample had health insurance (68.2%) and a regular 
place to receive medical care (73.1%) (Table 3.1). 
Study participants meeting the PHQ cutoff for depression differed from 
study participants not meeting the PHQ cutoff for depression on all covariates 
 137 
except age, race/ethnicity, educational attainment, past year alcohol use, and 
having a regular place to receive medical care.  Study subjects who met the PHQ 
cutoff for depression were more likely than those without depression to be female 
(75.8% vs. 55.7%, p < 0.0001), report past year cigarette use (50.9% vs. 21.6%, 
p < 0.0001),  be a member of a  sexual minority group (26.2% vs. 7.9%, p < 
0.0001),  have a history of STIs (17.4% vs. 11.2%, p < 0.0001),  be on a food 
program (53.7% vs. 38.4%, p < 0.01), have an income of less than 130% of the 
poverty level (53.9% vs. 40.2%, p = 0.03), have fair or poor general health status 
(40.0% vs. 10.9%, p < 0.0001), and  have a medical condition (75.2% vs. 61.6%, 
p < 0.0001).  In contrast, study participants who met the PHQ cutoff for 
depression were less likely than those who did not meet the PHQ cutoff for 
depression to have health insurance (58.9% vs. 69.1%, p = 0.02) (Table 3.1). 
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Figure 3.2:  Study sample diagram 
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Table 3.1:  Sample characteristics overall and by depression status in the 
2007-2004 National Health and Nutrition Examination Survey1, 2, 3 
Characteristic  
Overall Sample 
 
N = 1,569 
Depression Status  
 
P-value 
Yes 
N  
(Weighted %)  
or   
Weighted Mean 
(SD) 
N = 135 
No 
N 
 (Weighted %)  
or   
Weighted Mean 
(SD) 
N = 1434 
Sexual Risk Behaviors     
Condomless vaginal or 
anal sexual intercourse 
1110 (73.78) 105 (81.06) 1005 (73.10) 0.01 
Vaginal/anal sex practices 
     No experience 
     100% usage 
     <100% usage 
 
 
188 (10.12) 
271 (16.11) 
1110 (73.78) 
 
 
10 (4.91) 
20 (14.03) 
105 (77.8) 
 
 
178 (10.60) 
251 (16.30) 
1005 (73.10) 
0.03 
Unprotected oral sexual 
intercourse 
706 (72.99) 75 (80.21) 631 (72.23) 0.12 
Oral sex practices 
     No experience 
     100% usage 
     <100% usage 
 
188 (14.90) 
157 (12.11) 
706 (72.99) 
 
10 (6.42) 
14 (13.36) 
75 (80.21) 
 
178 (15.78) 
143 (11.98) 
631 (72.23) 
0.06 
Number of sex partners 1.95 (0.13) 2.14 (0.26) 1.93 (0.14) <0.0001 
More than 2 sex partners 449 (33.18) 51 (47.18) 398 (31.81) 0.006 
More than 3 sex partners 269 (18.71) 31 (25.25) 238 (18.07) 0.17 
More than 4 sex partners 152 (10.71) 22 (18.71) 130 (9.93) 0.03 
Socio-demographics     
Age (in years) 21.61 (0.05) 21.64 (0.17) 21.60 (0.05) 0.87 
Gender 
     Male 
     Female 
 
669 (42.62) 
900 (57.38) 
 
38 (24.24) 
97 (75.76) 
 
631 (44.31) 
803 (55.69) 
<0.0001 
Race/ethnicity 
     Non-Hispanic white 
     Non-Hispanic black 
     Hispanic 
     Other 
 
540 (56.53) 
395 (15.33) 
455 (20.27) 
179 (7.87) 
 
54 (59.06) 
31 (15.23) 
41 (19.90) 
9 (5.82) 
 
486 (56.30) 
364 (15.34) 
414 (20.30) 
170 (8.06) 
0.78 
Education 
     <HS 
     HS graduate/GED 
     >HS 
 
353 (18.87) 
437 (26.46) 
779 (54.67) 
 
41 (23.33) 
43 (32.02) 
51 (44.65) 
 
312 (18.46) 
394 (25.95) 
728 (55.59) 
0.10 
Substance use     
Past year alcohol use 1111 (76.88) 98 (74.00) 1013 (77.14) 0.43 
Past year cigarette use 370 (24.04) 62 (50.92) 308 (21.56) <0.0001 
Sexual orientation     
Self-identified sexual 
minority 
144 (9.44) 29 (26.22) 115 (7.89) <0.0001 
Behavior based sexual 
minority 
117 (9.46) 22 (25.37) 95 (7.89) <0.0001 
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Personal background/ 
Life experiences 
    
History of STI’s 159 (11.72) 23 (17.36) 136 (11.20) 0.06 
Health status 
     Excellent 
     Very good 
     Good 
     Fair/poor 
 
158 (10.43) 
500 (34.67) 
676 (42.33) 
235 (12.58) 
 
5 (5.18) 
20 (17.81) 
59 (46.06) 
51 (39.95) 
 
153 (10.91) 
480 (36.22) 
617 (41.98) 
184 (10.89) 
<0.0001 
Medical condition 903 (62.79) 94 (75.19) 809 (61.63) 0.02 
Household on a food 
program 
745 (39.66) 85 (53.66) 660 (38.37) 0.005 
Food security 882 (63.15) 64 (52.90) 818 (64.10) 0.05 
Monthly poverty level 
index 
     <= 1.30 
     1.30-1.85 
     > 1.85 
 
 
798 (41.35) 
234 (14.70) 
537 (43.95) 
 
 
84 (53.86) 
18 (9.64) 
33 (36.50) 
 
 
714 (40.19) 
216 (15.17) 
504 (44.64) 
0.03 
Enabling factors     
Regular place to receive  
medical care 
1121 (73.09) 102 (79.19) 1019 (75.53) 0.18 
Health Insurance 1003 (68.20) 73 (58.91) 930 (69.06) 0.02 
See a mental health 
professional 
127 (9.42) 30 (28.76) 97 (7.64) <0.0001 
1 All percentages and means reported in table are weighted to represent the youth 
population aged 18 to 24 years old in 2007-2014 
2 P-values reported in this table for the categorical variables are for the Rao-Scott chi-
square tests for differences in characteristics by depression status 
3 P-values reported in this table for the continuous variables are from regression models 
that are weighted to the 2007-2014 youth population aged 18 to 24 years old and that 
take into account the sample’s complex survey design 
 
 
Presence of depressive symptoms: 
The most common depressive symptoms were feeling tired or having little 
energy (58.9%) and trouble sleeping or sleeping too much (44.7%).  Twenty-
seven percent of study participants reported little interest in doing things, 25% 
reported feeling down, depressed or hopeless, 30% reported a poor appetite or 
overeating, 21% reported trouble concentrating, and 21% reported feeling bad 
about themselves.  Few subjects reported moving or speaking slowly or too fast 
(13%) and thinking they were better off dead (2.4%) (Table 3.2). 
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Table 3.2:  Prevalence of depressive symptoms in the 2007-2004 National 
Health and Nutrition Examination Survey1 
Little interest in doing things 
Feeling down, depressed or hopeless 
Trouble sleeping or sleeping too much 
Feeling tired or having little energy 
Poor appetite or overeating 
Feeling bad about yourself 
Trouble concentrating on things 
Moving or speaking slowly or too fast 
Thought you would be better off dead 
434 (27.24) 
400 (25.29) 
688 (44.73) 
904 (58.94) 
488 (30.62) 
317 (20.96) 
319 (21.09) 
210 (12.92) 
57 (2.40) 
1 All percentages reported in table are weighted to represent the youth population aged 
18 to 24 years old in 2007-2014 
 
 
Depression and condom nonuse: 
Table 3.3 presents the findings from the weighted logistic regression 
models used to assess the association between depression and past year 
condomless vaginal or anal sexual intercourse.  In unadjusted analyses, subjects 
who met the PHQ cutoff for depression had 1.6 times the likelihood of engaging 
in past year condomless vaginal or anal sexual intercourse compared to those 
who did not meet the PHQ cutoff for depression (OR = 1.57, 95% CI = 1.11-
2.23).  The association between depression and past year condomless vaginal or 
anal sex remained marginally significant after controlling for the clusters of study 
covariates.  In the final adjusted model that controlled for socio-demographic 
variables, substance use variables, personal background and life experience 
variables, enabling factor variables, and sexual orientation variables, subjects 
who met the PHQ cutoff for depression had 1.6 times the likelihood of engaging 
in past year condomless vaginal or anal sexual intercourse compared to those 
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who did not meet the PHQ cutoff for depression (OR = 1.57, 95% CI = 1.00-2.50) 
(Table 3.3, Model 6).  Survey administration year, age, past year alcohol use, 
past year cigarette use, and history of STIs were statistically significantly related 
to past year condomless vaginal or anal sexual intercourse in the unadjusted 
logistic regression models.  All other study covariates were insignificant in the 
unadjusted logistic regression models.  Only past year alcohol use, past year 
cigarette use, and history of STIs remained statistically significant in the final 
adjusted logistic regression model.  In the final adjusted logistic regression 
model, past year alcohol use, past year cigarette use, and history of STIs were 
positively associated with past year condomless vaginal or anal sexual 
intercourse. 
The findings from the weighted logistic regression models used to assess 
the association between depression and past year condomless oral sexual 
intercourse are presented in Table 3.4.  Meeting the PHQ cutoff for depression 
was not statistically significantly related to past year condomless oral sexual 
intercourse in unadjusted or adjusted analyses.  Only age, gender, past year 
alcohol use, past year cigarette use, and history of STIs were significantly 
associated with condomless oral sexual intercourse in both the unadjusted and 
adjusted weighted logistic regression models.  Educational attainment was 
significantly related to condomless oral sexual intercourse in the unadjusted 
weighted logistic regression model, but became insignificant in the adjusted 
weighted logistic regression model.  In the final weighted logistic regression 
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model, older age, being female, past year alcohol use, past year cigarette use, 
and having a history of STIs were associated with an increased likelihood of 
having past year condomless sexual intercourse (Table 3.4, Model 6).   
Gender and sexual minority status did not moderate the relationship 
between meeting the PHQ cutoff for depression and past year condomless 
vaginal or anal sexual intercourse (p = 0.24 and p = 0.53, respectively) nor the 
relationship between meeting the PHQ cutoff for depression and past year oral 
sexual intercourse (p = 0.84 and p = 0.06, respectively). 
 
 
Depression and total number of past year sexual partners: 
Table 3.5 presents the results from the weighted negative binomial 
regression models used to assess the association between depression and total 
number of sexual partners within the past year.  Meeting the PHQ cutoff for 
depression was not statistically significantly associated with the total number of 
past year sexual partners in unadjusted or adjusted weighted negative binomial 
regression models.  All study covariates except having a medical condition were 
statistically significantly associated with total number of past year sexual 
partners.  Age, food security, and health insurance status were significantly 
related to the total number of past year sexual partners in the unadjusted 
weighted negative binomial regression models but became insignificant in the 
final adjusted weighted logistic regression model.  Survey administration year, 
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gender, race, educational attainment, past year alcohol use, past year cigarette 
use, sexual minority status, history of STIs, general health status, monthly 
poverty level index, and seeing a mental health professional were significantly 
associated with the total number of past year sexual partners in both the 
unadjusted and the final adjusted weighted negative binomial regression models.  
In the final weighted negative binomial regression model, non-Hispanic black 
race, past year alcohol use, past year cigarette use, being a sexual minority, 
having excellent, very good, or good general health status, having a regular 
place to receive medical care, and seeing a mental health professional were 
associated with a higher number of past year sexual partners (Table 3.5, Model 
6).  Female gender and higher educational attainment were associated with a 
decreased number of past year sexual partners in the final adjusted weighted 
negative binomial regression model (Table 3.5, Model 6). 
Gender and sexual minority status did not moderate the relationship 
between meeting the PHQ cutoff for depression and total number of past year 
sexual partners (p = 0.55 and p = 0.11, respectively). 
 
 
Seeing a mental health professional: 
Among those subjects with depression, the PHQ total score did not differ 
by whether or not one was seeing a mental health professional (mean (95% CI) = 
13.49 (16.67-14.31) vs. mean (95% CI) = 13.14 (12.22-14.07), p = 0.53).  Table 
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3.6 presents the findings for Study Aim 2, which tested whether seeing a mental 
health professional mitigated the effects of depression on past year condom 
nonuse and total number of past year sexual partners.  Among those with 
depression, seeing a mental health professional was not significantly related to 
past year condomless vaginal or anal sexual intercourse, past year condomless 
oral sexual intercourse, and total number of past year sexual partners in 
unadjusted and adjusted regression analyses. 
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Table 3.3:  Unadjusted and adjusted associations between meeting the PHQ cutoff for depression and past 
year condomless vaginal or anal sexual intercourse in the 2007-2014 National Health and Nutrition 
Examination Surveys1, 2, 3 
Predictor Unadjusted 
OR (95% CI) 
Model 1 
OR (95% CI) 
Model 2 
OR (95% CI) 
Model 3 
OR (95% CI) 
Model 4 
OR (95% CI) 
Model 5  
OR (95% CI) 
Model 6 
OR (95% CI) 
Depression 1.57 (1.11, 2.23) 1.61 (1.13, 2.30) 1.40 (0.92, 2.12) 1.51 (0.99, 2.28) 1.56 (1.00, 2.43) 1.56 (1.00, 2.46) 1.57 (1.00, 2.50) 
Year 
  2007-2008 
  2009-2010 
  2011-2012 
  2013-2014 
 
REF 
0.48 (0.31, 0.74) 
0.47 (0.29, 0.75) 
0.43 (0.29, 0.64) 
 
REF 
0.47 (0.30, 0.74) 
0.45 (0.27, 0.73) 
0.50 ().34, 0.75) 
 
REF 
0.49 (0.31, 0.78) 
0.47 (0.28, 0.81) 
0.60 (0.38, 0.94) 
 
REF 
0.48 (0.30, 0.77) 
0.47 (0.28, 0.81) 
0.60 (0.39, 0.94) 
 
REF 
0.47 (0.29, 0.77) 
0.45 (0.26, 0.77) 
0.65 (0.38, 1.19) 
 
REF 
0.47 (0.29, 0.78) 
0.44 (0.26, 0.75) 
0.65 (0.38, 1.12) 
 
REF 
0.48 (0.29, 0.79) 
0.44 (0.26, 0.76) 
0.64 (0.38, 1.10) 
Age 1.16 (1.04, 1.29) 1.14 (1.02, 1.27) 1.09 (0.98, 1.21) 1.09 (0.98, 1.22) 1.06 (0.95, 1.19) 1.06 (0.95, 1.19) 1.05 (0.94, 1.18) 
Gender 
  Male 
  Female 
 
REF 
1.26 (0.96, 1.66) 
 
REF 
1.18 (0.88, 1.58) 
 
REF 
1.33 (0.98, 1.81) 
 
REF 
1.39 (1.01, 1.90) 
 
REF 
1.29 (0.91, 1.81) 
 
REF 
1.24 (0.88, 1.75) 
 
REF 
1.28 (0.88, 1.85) 
Race 
  White 
  Black 
  Hispanic 
  Other 
 
REF 
1.03 (0.70, 1.50) 
0.88 (0.65, 1.19) 
0.71 (0.47, 1.07) 
 
REF 
1.05 (0.72, 1.54) 
0.92 (0.68, 1.25) 
0.73 (0.48, 1.11) 
 
REF 
1.29 (0.85, 1.95) 
1.10 (0.79, 1.53) 
0.74 (0.48, 1.16) 
 
REF 
1.29 (0.85, 1.95) 
1.09 (0.78, 1.52) 
0.74 (0.48, 1.15) 
 
REF 
1.18 (0.77, 1.82) 
1.12 (0.78, 1.62) 
0.75 (0.47, 1.20) 
 
REF 
1.11 (0.71, 1.72) 
1.04 (0.70, 1.53) 
0.73 (0.45, 1.17) 
 
REF 
1.12 (0.72, 1.73) 
1.02 (0.67, 1.55) 
0.71 (0.44, 1.16) 
Education 
  <HS 
  HS 
  >HS 
 
REF 
1.02 (0.66, 1.59) 
1.29 (0.87, 1.92) 
 
REF 
1.0 (0.66, 1.52) 
1.22 (0.81, 1.83) 
 
REF 
1.00 (0.68, 1.48) 
1.26 (0.82, 1.96) 
 
REF 
0.99 (0.67, 1.47) 
1.27 (0.82, 1.96) 
 
REF 
0.97 (0.66, 1.43) 
1.23 (0.79, 1.91) 
 
REF 
1.03 (0.70, 1.51) 
1.38 (0.87, 2.20) 
 
REF 
1.02 (0.69, 1.52) 
1.38 (0.87, 2.20) 
Past year 
alcohol use 
2.99 (2.20, 4.06)  2.69 (1.93, 3.75) 2.73 (1.96, 3.82) 2.44 (1.70, 3.51) 2.52 (1.76, 3.62) 2.52 (1.77, 3.61) 
Past year 
cigarette use 
2.24 (1.59, 3.16)  1.93 (1.34, 2.79) 2.03 (1.39, 2.96) 1.84 (1.29, 2.63) 1.80 (1.28, 2.54) 1.80 (1.27, 2.56) 
Sexual 
minority 
0.93 (0.60, 1.45)   0.61 (0.37, 0.99) 0.57 (0.33, 0.98) 0.59 (0.35, 1.02) 0.59 (0.34, 1.02) 
History of 
STI’s 
4.03 (2.14, 7.59)    3.54 (1.72, 7.29) 3.72 (1.84, 7.55) 3.76 (1.85, 7.61) 
Health Status 
  Excellent 
  Very good 
  Good 
 
REF 
1.17 (0.75, 1.83) 
1.36 (0.88, 2.12) 
    
REF 
1.26 (0.79, 1.99) 
1.37 (0.85, 2.22) 
 
REF 
1.23 (0.77, 1.98) 
1.34 (0.82, 2.19) 
 
REF 
1.23 (0.77, 1.98) 
1.32 (0.82, 2.14) 
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  Fair/poor 1.27 (0.78, 2.09) 1.25 (0.68, 2.31) 1.19 (0.63, 2.27) 1.17 (0.62, 2.22) 
Medical 
condition 
0.87 (0.64, 1.19)    0.85 (0.56, 1.30) 0.84 (0.55, 1.29) 0.86 (0.56, 1.32) 
Food security 0.85 (0.66, 1.09)     0.98 (0.71, 1.36) 0.98 (0.71, 1.35) 
Poverty level 
index 
  <=1.30 
  1.30-1.85 
  >1.85 
 
 
REF 
1.24 (0.92, 1.67) 
1.33 (0.87, 2.03) 
     
 
REF 
1.13 (0.68, 1.89) 
0.71 (0.49, 1.02) 
 
 
REF 
1.13 (0.68, 1.89) 
0.72 (0.49, 1.04) 
Regular 
place for 
medical care 
0.93 (0.70, 1.25)      0.83 (0.58, 1.21) 
Have health 
insurance 
0.83 (0.63, 1.09)      1.00 (0.71, 1.41) 
Seeing a 
mental 
Health 
Professional 
1.35 (0.87, 2.11)      1.04 (0.60, 1.78) 
C-statistic N/A 0.64 0.70 0.70 0.69 0.70 0.70 
1 All models take into account the National Health and Nutrition Examination Survey multistage complex survey design 
2 Unadjusted models and Models 1-5 are weighted to reflect the 2007-2014 youth population aged 18 to 24 years old in the 
US 
3 Models are based on the same 1,569 subjects 
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Table 3.4:  Unadjusted and adjusted associations between meeting the PHQ cutoff for depression and past 
year condomless oral sexual intercourse in the 2007-2014 National Health and Nutrition Examination 
Surveys1, 2, 3 
Predictor Unadjusted 
OR (95% CI) 
Model 1 
OR (95% CI) 
Model 2 
OR (95% CI) 
Model 3 
OR (95% CI) 
Model 4 
OR (95% CI) 
Model 5  
OR (95% CI) 
Model 6 
OR (95% CI) 
Depression 1.56 (0.89, 2.72) 1.51 (0.85, 2.67) 1.22 (0.59, 2.51) 1.36 (0.66, 2.82) 1.25 (0.60, 2.59) 1.24 (0.59, 2.62) 1.25 (0.60, 2.59) 
Year 
     2009-2010 
     2011-2012 
     2013-2014 
 
REF 
1.14 (0.67, 1.93) 
0.91 (0.62, 1.34) 
 
REF 
1.02 (0.60, 1.72) 
1.35 (0.85, 2.13) 
 
REF 
1.04 (0.61, 1.79) 
1.59 (0.99, 2.56) 
 
REF 
1.07 (0.63, 1.84) 
1.65 (1.03, 2.64) 
 
REF 
1.07 (0.63, 1.81) 
1.79 (0.95, 3.35) 
 
REF 
1.06 (0.61, 1.85) 
1.77 (0.94, 3.32) 
 
REF 
1.05 (0.62, 1.79) 
1.73 (0.94, 3.19) 
Age 1.35 (1.20, 1.51) 1.37 (1.22, 1.54) 1.31 (1.16, 1.47) 1.32 (1.17, 1.48) 1.29 (1.13, 1.47) 1.27 (1.11, 1.45) 1.28 (1.12, 1.46) 
Gender 
     Male 
     Female 
 
REF 
1.58 (1.18, 2.12) 
 
REF  
1.55 (1.22, 2.08) 
 
REF 
1.75 (1.24, 2.45) 
 
REF 
1.82 (1.28, 2.60) 
 
REF 
1.67 (1.15, 2.43) 
 
REF 
1.72 (1.18, 2.51) 
 
REF 
1.70 (1.13, 2.55) 
Race 
     White 
     Black 
     Hispanic 
     Other 
 
REF 
0.63 (0.43, 0.91) 
0.69 (0.47, 1.03) 
0.66 (0.39, 1.12) 
 
REF 
0.62 (0.41, 0.92) 
0.75 (0.50, 1.11) 
0.67 (0.40, 1.13) 
 
REF 
0.71 (0.46, 1.08) 
0.88 (0.59, 1.31) 
0.72 (0.43, 1.19) 
 
REF 
0.72 (0.47, 1.09) 
0.88 (0.59, 1.31) 
0.72 (0.43, 1.18) 
 
REF 
0.63 (0.40, 0.99) 
0.88 (0.55, 1.42) 
0.72 (0.40, 1.31) 
 
REF 
0.60 (0.39, 0.94) 
0.87 (0.54, 1.41) 
0.69 (0.38, 1.27) 
 
REF 
0.64 (0.41, 1.01) 
0.91 (0.54, 1.52) 
0.70 (0.38, 1.31) 
Education 
     <HS 
     HS 
     >HS 
 
REF 
1.27 (0.75, 2.15) 
1.99 (1.31, 3.01) 
 
REF 
1.15 (0.68, 1.93) 
1.46 (0.95, 2.24) 
 
REF 
1.15 (0.70, 1.88) 
1.55 (0.94, 2.56) 
 
REF 
1.14 (0.69, 1.89) 
1.56 (0.94, 2.58) 
 
REF 
1.26 (0.71, 2.22) 
1.70 (1.00, 2.90) 
 
REF 
1.24 (0.70, 2.20) 
1.74 (1.01, 3.00) 
 
REF 
1.21 (0.68, 2.14) 
1.66 (0.97, 2.86) 
Past year alcohol 
use 
3.77 (2.91, 4.89)  3.05 (2.29, 4.07) 3.08 (2.31, 4.11) 2.67 (1.89, 3.77) 2.72 (1.93, 3.83) 2.68 (1.90, 3.78) 
Past year 
cigarette use 
2.40 (1.42, 4.03)  2.18 (1.15, 4.10) 2.32 (1.24, 4.34) 2.24 (1.23, 4.07) 2.15 (1.19, 3.88) 2.25 (1.19, 4.25) 
Sexual minority 1.02 (0.61, 1.73)   0.58 (0.29, 1.17) 0.54 (0.26, 1.09) 0.54 (0.27, 1.10) 0.53 (0.26, 1.07) 
History of STI’s 4.04 (2.04, 7.99)    2.66 (1.25, 5.64) 2.62 (1.23, 5.57) 2.63 (1.24, 5.59) 
Health Status 
     Excellent 
     Very good 
     Good 
     Fair/poor 
 
REF 
0.57 (0.31, 1.02) 
0.62 (0.32, 1.21) 
0.71 (0.35, 1.42) 
    
REF 
0.50 (0.24, 1.02) 
0.53 (0.23, 1.22) 
0.60 (0.22, 1.63) 
 
REF 
0.50 (0.24, 1.02) 
0.52 (0.22, 1.21) 
0.58 (0.20, 1.66) 
 
REF 
0.49 (0.24, 1.01) 
0.53 (0.23, 1.22) 
0.57 (0.20, 1.66) 
Medical condition 0.97 (0.62, 1.5)    0.85 (0.44, 1.64) 0.83 (0.42, 1.61) 0.85 (0.45, 1.62) 
Food security 0.92 (0.67, 1.25)     0.93 (0.67, 1.30) 0.88 (0.63, 1.24) 
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Poverty level 
index 
     <=1.30 
     1.30-1.85 
     >1.85 
 
REF 
0.82 (0.60, 1.13) 
0.99 (0.59, 1.65) 
     
REF 
1.37 (0.79, 2.38) 
1.23 (0.76, 2.00) 
 
REF 
1.31 (0.75, 2.29) 
1.11 (0.70, 1.76) 
Regular place for 
medical care 
0.98 (0.64, 1.49)      0.92 (0.54, 1.59) 
Health insurance 1.03 (0.74, 1.43)      1.12 (0.71, 1.76) 
Mental Health 
Prof 
1.53 (0.90, 2.58)      1.12 (0.50, 2.54) 
C-statistic N/A 0.68 0.73 0.73 0.72 0.72 0.72 
1 All models take into account the National Health and Nutrition Examination Survey multistage complex survey design 
2 Unadjusted models and Models 1-5 are weighted to reflect the 2007-2014 youth population aged 18 to 24 years old in the US 
3 Models are based on the same 1,569 subjects 
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Table 3.5: Unadjusted and adjusted associations between meeting the PHQ cutoff for depression and total 
number of sexual partners within the past year in the 2007-2014 National Health and Nutrition Examination 
Surveys1, 2, 3  
Predictor Unadjusted 
IRR (95% CI) 
Model 1 
IRR (95% CI) 
Model 2 
IRR (95% CI) 
Model 3 
IRR (95% CI) 
Model 4 
IRR (95% CI) 
Model 5  
IRR (95% CI) 
Model 6 
IRR (95% CI) 
Depression 1.09 (0.95, 1.24) 1.20 (0.98, 1.46) 1.12 (0.92, 1.36) 1.08 (0.88, 1.31) 1.06 (0.86, 1.32) 1.06 (0.85, 1.31) 0.99 (0.80, 1.22) 
Year 
     2007-2008 
     2009-2010 
     2011-2012 
     2013-2014 
 
REF 
4.04 (2.57, 6.35) 
3.90 (2.47, 6.11) 
3.50 (2.26, 5.53) 
 
REF 
4.22 (2.69, 6.62) 
3.94 (2.51, 6.23) 
3.67 (2.34, 5.75) 
 
REF 
4.48 (2.83, 7.02) 
4.31 (2.75, 6.75) 
4.26 (2.72, 6.69) 
 
REF 
4.95 (3.14, 7.78) 
4.75 (3.02, 7.48) 
4.65 (2.96, 7.30) 
 
REF 
5.15 (3.26, 8.14) 
4.83 (3.05, 7.65) 
4.61 (2.90, 7.31) 
 
REF 
5.21 (3.29, 8.24) 
4.90 (3.09, 7.77) 
4.61 (2.91, 7.32) 
 
REF 
5.10 (3.23, 8.06) 
4.76 (3.01, 7.54) 
4.61 (2.91, 7.31) 
Age 1.03 (1.01, 1.05) 1.01 (0.98, 1.04) 0.98 (0.95, 1.02) 0.98 (0.95, 1.01) 0.96 (0.93, 1.00) 0.97 (0.93, 1.00) 0.97 (0.93, 1.01) 
Gender 
     Male 
     Female 
 
REF 
0.71 (0.66, 0.77) 
 
REF 
0.70 (0.62, 0.78) 
 
REF 
0.77 (0.68, 0.86) 
 
REF 
0.74 (0..65, 0.83) 
 
REF 
0.73 (0.64, 0.83) 
 
REF 
0.73 (0.64, 0.83) 
 
REF 
0.73 (0.64, 0.83) 
Race 
     White 
     Black 
     Hispanic 
     Other 
 
REF 
1.30 (1.12, 1.51) 
1.02 (0.88, 1.18) 
0.91 (0.74, 1.13) 
 
REF 
1.27 (1.10, 1.47) 
0.96 (0.83, 1.11) 
0.89 (0.72, 1.08) 
 
REF 
1.46 (1.26, 1.68) 
1.07 (0.92, 1.25) 
0.89 (0.72, 1.08) 
 
REF 
1.45 (1.25, 1.68) 
1.07 (0.93, 1.24) 
0.87 (0.72, 1.07) 
 
REF 
1.46 (1.25, 1.71) 
1.12 (0.96, 1.32) 
0.90 (0.72, 1.12) 
 
REF 
1.48 (1.27, 1.74) 
1.14 (0.97, 1.34) 
0.92 ().74, 1.14) 
 
REF 
1.47 (1.25, 1.72) 
1.14 (0.97, 1.35) 
0.93 (0.75, 1.16) 
Education 
     <HS 
     HS 
     >HS 
 
REF 
0.83 (0.70, 0.98) 
0.87 (0.75, 1.01) 
 
REF 
0.84 (0.71, 0.99) 
0.91 (0.78, 1.06) 
 
REF 
0.82 (0.70, 0.96) 
0.90 (0.77, 1.04) 
 
REF 
0.82 (0.79, 0.97) 
0.89 (0.77, 1.04) 
 
REF 
0.77 (0.65, 0.92) 
0.81 (0.68, 0.95) 
 
REF 
0.76 (0.64, 0.91) 
0.79 (0.66, 0.93) 
 
REF 
0.76 (0.63, 0.91) 
0.79 (0.67, 0.94) 
Past year alcohol 2.11 (1.90, 2.33)  2.20 (1.92, 2.56) 2.21 (1.91, 2.55) 2.14 (1.83, 2.50) 2.11 (1.80, 2.47) 2.07 (1.77, 2.43) 
Past year 
cigarette use 
1.33 (1.22, 1.45)  1.26 (1.09, 1.45) 1.20 (1.04, 1.38) 1.21 (1.04, 1.40) 1.22 (1.05, 1.42) 1.19 (1.02, 1.38) 
Sexual minority 1.24 (1.11, 1.40)   1.37 (1.14, 1.66) 1.37 (1.13, 1.66) 1.36 (1.12, 1.66) 1.35 (1.11, 1.64) 
History of STI’s 1.28 (1.14, 1.44)    1.45 (1.21, 1.74) 1.43 (1.19, 1.72) 1.39 (1.16, 1.67) 
Health Status 
     Excellent 
     Very good 
     Good 
     Fair/poor 
 
REF 
0.96 (0.78, 1.17) 
0.85 (0.69, 1.03) 
0.76 (0.60, 0.96) 
    
REF 
0.98 (0.79, 1.21) 
0.81 (0.66, 1.00) 
0.72 (0.56, 0.93) 
 
REF 
0.99 (0.80, 1.22) 
0.82 (0.67, 1.01) 
0.74 (0.57, 0.95) 
 
REF 
0.99 (0.80, 1.22) 
0.83 (0.67, 1.02) 
0.74 (0.58, 0.96) 
Medical condition 1.06 (0.97, 1.15)    1.12 (0.96, 1.30) 1.13 (0.97, 1.31) 1.11 (0.95, 1.30) 
Food security 0.89 (0.82, 0.96)     1.00 (0.88, 1.14) 1.02 (0.89, 1.16) 
  
1
5
1
 
Poverty level 
index 
     <=1.30 
     1.30-1.85 
     >1.85 
 
REF 
0.77 (0.64, 0.92) 
1.04 (0.92, 1.18) 
     
REF 
0.84 (0.70, 1.02) 
1.10 (0.94, 1.27) 
 
REF 
0.83 (0.69, 1.01) 
1.10 (0.94, 1.27) 
Regular place for 
medical care 
1.23 (1.13, 1.35)      1.19 (1.03, 1.37) 
Health insurance 0.87 (0.81, 0.95)      0.89 (0.78, 1.02) 
Mental Health 
Prof 
1.41 (1.24, 1.60)      1.25 (1.02, 1.54) 
1 All models take into account the National Health and Nutrition Examination Survey multistage complex survey design 
2 Unadjusted models and Models 1-5 are weighted to reflect the 2007-2014 youth population aged 18 to 24 years old in the US 
3 Models are based on the same 1,569 subjects 
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Table 3.6:  Adjusted associations between past year sexual risk behaviors 
and seeing a mental health professional, among the 135 subjects who met 
the PHQ cutoff for depression in the 2007-2014 National Health and 
Nutrition Examination Surveys1, 2, 3,4 
 Condomless vaginal or anal 
sexual intercourse 
OR (95% CI) 
Condomless oral 
sexual intercourse 
OR (95% CI) 
Total number of 
sexual partners 
IIR (95% CI) 
Seeing a MH professional 1.26 (0.90, 1.76) 1.55 (0.97, 2.47) 1.20 (0.81, 1.78) 
1 All models take into account the National Health and Nutrition Examination Survey multistage 
complex survey design 
2 Models are weighted to reflect the 2007-2014 youth population aged 18 to 24 years old in the 
US 
3 Models are based on the same 1,569 subjects 
4 Models control for age, race/ethnicity, educational attainment, past year alcohol use, past year 
cigarette use, sexual orientation, history of STIs, general health status, medical conditions, food 
security, poverty level, having a regular place for medical care, and health insurance status 
 
 
 
Effect of individual depressive symptoms on sexual risk behaviors: 
Table 3.7 presents the results from the weighted logistic and negative 
binomial regression models used to assess the effect of individual depressive 
symptoms on past year condom nonuse and total number of past year sexual 
partners. 
 
Past year condomless vaginal or anal sexual intercourse 
In unadjusted analyses, having little interest in doing things, feeling down 
depressed or hopeless, feeling tired or having little energy, and having a poor 
appetite or overeating were statistically significantly associated with past year 
condomless vaginal or anal sexual intercourse.  Subjects who had little interest in 
doing things were 1.3 times as likely to have condomless vaginal or anal sexual 
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intercourse in the past year compared to subjects who did not lack interest in 
doing things (OR = 1.34, 95% CI = 1.00-1.80).  Subjects who felt down, 
depressed, or hopeless had 1.4 times the likelihood of past year condomless 
vaginal or anal sexual intercourse compared to subjects who did not have these 
feelings (OR = 1.42, 95% CI = 1.06-1.91).  Study participants who felt tired or 
had little energy were 1.4 times as likely as those who did not feel tired or have 
little energy to engage in condomless vaginal or anal sexual intercourse (OR = 
1.38, 95% CI = 1.08-1.75).  Having a poor appetite or overeating was associated 
with a 40% increase in the likelihood of engaging in condomless vaginal or anal 
sexual intercourse over the past year (OR = 1.42, 95% CI = 1.07-1.88).  These 
unadjusted associations became insignificant in adjusted analyses. 
 
Past year condomless oral sexual intercourse 
No single depressive symptom was statistically significantly associated 
with past year condomless oral sexual intercourse. 
 
Total number of past year sexual partners 
In unadjusted weighted negative binomial regression models, the 
depressive symptoms of having little interest in doing things, having trouble 
sleeping or sleeping too much, having a poor appetite or overeating, feeling bad 
about oneself, having trouble concentrating, moving or speaking slowly or too 
fast, and thinking you were better off dead were statistically significantly 
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associated with number of sexual partners within the past year.  Having little 
interest in doing things, having a poor appetite or overeating, and having trouble 
concentrating became insignificant in the adjusted weighted negative binomial 
regression models while having trouble sleeping or sleeping too much, feeling 
bad about oneself, moving or speaking slowly or too fast, and thinking you were 
better off dead remained statistically significant. 
In the final weighted negative binomial regression model, subjects who 
had trouble sleeping or sleeping too much had 1.2 times the number of past year 
sexual partners than subjects who did not have trouble sleeping or sleeping too 
much (IRR = 1.20, 95% CI = 1.07-1.36).  Similarly, in the final adjusted model, 
subjects who felt bad about themselves had 1.2 times the number of past year 
sexual partners than subjects who did not feel bad about themselves (IRR = 
1.24, 95% CI = 1.07-1.44).  According to the final adjusted weighted negative 
binomial regression model, subjects who moved or spoke slowly or too fast had 
50% more sexual partners in the past year than subjects who did not move or 
speak slowly or too fast (IRR = 1.54, 95% CI = 1.31-1.82).  Lastly, the final 
adjusted weighted negative binomial regression model indicated that subjects 
who thought they would be better off dead had 1.8 times the number of sexual 
partners during the past year than subjects who did not think they would be 
better off dead. 
 
 
  
1
5
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Table 3.7:  Unadjusted and adjusted associations between past year sexual risk behaviors and individual 
depressive symptoms in the 2007-2014 National Health and Nutrition Examination Surveys1, 2, 3, 4 
Depressive symptom Condomless vaginal or anal  
sexual intercourse 
Condomless oral 
Sexual intercourse 
Total number of sexual partners 
Unadjusted  
Models 
OR (95% CI) 
Adjusted  
Model 
OR (95% CI) 
Unadjusted 
 Models 
OR (95% CI) 
Adjusted 
Model 
OR (95% CI) 
Unadjusted  
Models 
IRR (95% CI) 
Adjusted 
Model 
IRR (95% CI) 
Little interest in doing 
things 
1.34 (1.00, 1.80) 1.27 (0.87, 1.85) 1.29 (0.91, 1.82) 1.16 (0.76, 1.78) 1.11 (1.02, 1.21) 1.03 (0.90, 1.18) 
Feeling down, depression 
or hopeless 
1.42 (1.06, 1.91) 1.26 (0.88, 1.80) 1.10 (0.79, 1.52) 0.92 (0.59, 1.46) 0.99 (0.91, 1.09) 0.89 (0.77, 1.04) 
Trouble sleeping or 
sleeping too much 
1.16 (0.91, 1.48) 1.00 (0.74, 1.35) 1.17 (0.84, 1.64) 0.99 (0.66, 1.45) 1.20 (1.11, 1.30) 1.20 (1.07, 1.36) 
Feeling tired or having little 
energy 
1.38 (1.08, 1.75) 1.29 (0.96, 1.75) 1.24 (0.84, 1.82) 1.00 (0.66, 1.50) 0.99 (0.91, 1.07) 1.05 (0.92, 1.18) 
Poor appetite or overeating 1.42 (1.07, 1.88) 1.23 (0.88, 1.72) 1.25 (0.86, 1.83) 0.93 (0.62, 1.40) 1.13 (1.04, 1.23) 1.10 (0.96, 1.26) 
Feeling bad about yourself 1.23 (0.90, 1.68) 1.17 (0.77, 1.77) 1.26 (0.85, 1.87) 1.15 (0.74, 1.78) 1.33 (1.21, 1.45) 1.24 (1.07, 1.44) 
Trouble concentrating on 
things 
0.95 (0.68, 1.32) 0.93 (0.61, 1.41) 0.95 (0.69, 1.30) 0.89 (0.60, 1.32) 1.19 (1.09, 1.31) 1.05 (0.91, 1.22) 
Moving or speaking slowly 
or too fast 
1.29 (0.86, 1.94) 1.13 (0.69, 1.84) 1.00 (0.63, 1.59) 0.74 (0.38, 1.41) 1.62 (1.48, 1.79) 1.54 (1.31, 1.82) 
Thought you would be 
better off dead 
1.09 (0.63, 1.90) 1.22 (0.61, 2.47) 0.63 (0.29, 1.39) 0.69 (0.26, 1.86) 1.83 (1.05, 2.14) 1.79 (1.36, 2.37) 
1 All models take into account the National Health and Nutrition Examination Survey multistage complex survey design 
2 Unadjusted models and adjusted models are weighted to reflect the 2007-2014 youth population aged 18 to 24 years old in the US 
3 Models are based on the same 1,569 subjects 
4 Adjusted models control for age, race/ethnicity, educational attainment, past year alcohol use, past year cigarette use, sexual orientation, 
history of STIs, general health status, medical conditions, food security, poverty level, having a regular place for medical care, and health 
insurance status 
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Sensitivity analyses:   
Sensitivity analyses were conducted to assess the robustness of the 
study’s findings.  The first set of sensitivity analyses included the examination of 
the PHQ-2 as a measure of depression status.  Table 3.8 presents the findings 
from this sensitivity analysis.  The results from the first set of sensitivity analyses 
were comparable to the original analyses, finding that depression status was 
statistically significantly associated with past year unprotected vaginal or anal 
sexual intercourse while not significantly associated with unprotected oral sexual 
intercourse and total number of sexual partners within the past year.  However, 
unlike the original analyses, the magnitude of the effects was smaller when the 
PHQ-2 screener was used and the associations between depression status and 
past year condomless vaginal or anal sexual intercourse became insignificant in 
adjusted logistic regression models. 
The second set of sensitivity analyses included the examination of 
categorical condom nonuse outcome variables that differentiated between no 
sexual experiences, condom usage, and no condom usage.  Table 3.9 presents 
the findings from this second set of sensitivity analyses.  In unadjusted 
multinomial logistic regression models, subjects meeting the PHQ cutoff for 
depression were 2.4 times as likely as subjects not meeting the PHQ cutoff for 
depression to engage in past year condomless vaginal or anal sexual intercourse 
relative to having no past year sexual experiences (OR = 2.39, 95% CI = 1.10-
5.19).  This relationship became insignificant in adjusted analyses (OR = 1.91, 
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95% CI = 0.72-5.05).  The effect of meeting the PHQ cutoff for depression was 
insignificant in both unadjusted and adjusted multinomial logistic regression 
models when comparing the likelihood of past year vaginal or anal sexual 
intercourse with consistent use of condoms relative to no past year sexual 
experiences.  According to the unadjusted multinomial logistic regression model 
for condomless oral sexual intercourse, study subjects who met the PHQ cutoff 
for depression were 2.7 times as likely to engage in past year oral sexual 
intercourse with consistent use of a condom relative to having no past year 
sexual experiences  (OR = 2.74, 95% CI = 1.02-7.38) and 2.7 times as likely to 
engage in past year condomless oral sexual intercourse relative to having no 
past year sexual experiences (OR = 2.73, 95% CI = 1.23-6.05) compared to 
subjects who did not meet the PHQ cutoff for depression.  Depression status 
defined according to the PHQ was not significantly associated with the 
categorical oral sexual intercourse variable in adjusted multinomial logistic 
regression models. 
The third set of sensitivity analyses examined the relationship between 
depression and more than 2 sexual partners in the past year, more than 3 sexual 
partners in the past year, and more than 4 sexual partners in the past year.  
Meeting the PHQ cutoff for depression was significantly associated with more 
than 2 sexual partners in the past year and more than 4 sexual partners in the 
past year in unadjusted analyses (OR = 1.91, 95% CI = 1.19-3.08 and OR =2.09, 
95% CI = 1.04-4.20 respectively).  However, these associations became 
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insignificant in adjusted analyses.  The relationship between meeting the PHQ 
cutoff for depression and more than 3 sexual partners in the past year was 
insignificant in both unadjusted and adjusted regression models (Table 3.10). 
The last set of sensitivity analysis used multiple imputation with 10 
bootstrap samples to examine the impact of missing data on the study’s findings.  
Tables 3.11 thru 3.13 present the findings from these sensitivity analyses.  The 
findings from the multiple imputation analyses were comparable to the original 
study results with a few exceptions.  First, unlike the original study findings, 
among those who met the PHQ cutoff for depression, subjects seeing a mental 
health professional were 6.6 times as likely as subjects not seeing a mental 
health professional to engage in past year condomless oral sexual intercourse in 
the final adjusted weighted logistic regression models (OR = 6.61, 95% CI = 
1.07-37.78).  Secondly, unlike like the original findings, the depressive symptom 
of feeling tired or having little energy was significantly related to past year vaginal 
or anal sexual intercourse in the final adjusted weighted logistic regression model 
(OR = 1.32, 95% CI = 1.07-1.61).  Lastly, unlike the original study results, no 
single depressive symptom was associated with number of sexual partners within 
the past year (Table 3.13). 
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Table 3.8:  Unadjusted and adjusted associations between sexual risk 
behaviors and meeting the PHQ-2 screener cutoff for depression in the 
2007-2014 National Health and Nutrition Examination Surveys1, 2, 3, 4 
Sexual risk behavior outcome Unadjusted Models 
OR (95% CI) or  
IRR (95% CI) 
Adjusted Models 
OR (95% CI) or  
IRR (95% CI) 
Unprotected vaginal/anal sex 1.34 (1.01, 1.77) 1.26 (0.89, 1.78) 
Unprotected oral sex 1.08 (0.79, 1.50) 0.94 (0.63, 1.39) 
Total number of sexual 
partners 
1.02 (0.94, 1.11) 0.92 (0.80, 1.03) 
1 All models take into account the National Health and Nutrition Examination Survey multistage 
complex survey design 
2 Unadjusted and adjusted models are weighted to reflect the 2007-2014 youth population aged 
18 to 24 years old in the US 
3 Models are based on the same 1,569 subjects 
4 Adjusted models control for age, race/ethnicity, educational attainment, past year alcohol use, 
past year cigarette use, sexual orientation, history of STIs, general health status, medical 
conditions, food security, poverty level, having a regular place for medical care, and health 
insurance status 
 
 
Table 3.9:  Unadjusted and adjusted associations between a 3-level 
categorical measures of condom nonuse and meeting the PHQ cutoff for 
depression in the 2007-2014 National Health and Nutrition Examination 
Surveys1, 2, 3, 4 
 Unadjusted Models 
OR (95% CI) 
Final Models 
OR (95% CI) 
Unprotected vaginal/anal 
sexual intercourse 
  
     Safe sex vs. No sex 1.86 (0.77, 4.50) 1.33 (0.50, 3.49) 
     Unsafe sex vs. No sex 2.39 (1.10, 5.19) 1.91 (0.72, 5.05) 
Unprotected oral sexual 
intercourse 
  
     Safe sex vs. No sex 2.74 (1.02, 7.38) 1.75 (0.57, 5.39) 
     Unsafe sex vs. No sex 2.73 (1.23, 6.05) 1.77 (0.62, 5.03) 
1 All models take into account the National Health and Nutrition Examination Survey multistage 
complex survey design 
2 Unadjusted models and Models 1-5 are weighted to reflect the 2007-2014 youth population 
aged 18 to 24 years old in the US 
3 Models are based on the same 1,569 subjects 
4 Adjusted models control for age, race/ethnicity, educational attainment, past year alcohol use, 
past year cigarette use, sexual orientation, history of STIs, general health status, medical 
conditions, food security, poverty level, having a regular place for medical care, and health 
insurance status 
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Table 3.10:  Unadjusted and adjusted associations between past year 
multiple sexual partners and meeting the PHQ cutoff for depression in the 
2007-2014 National Health and Nutrition Examination Surveys1, 2, 3, 4 
 Unadjusted Model 
OR (95% CI) 
Adjusted Model 
OR (95% CI) 
More than 2 sexual partners 1.91 (1.19, 3.08) 1.56 (0.99, 2.45) 
More than 3 sexual partners 1.53 (0.83, 2.82) 1.16 (0.60, 2.24) 
More than 4 sexual partners 2.09 (1.04, 4.20) 1.72 (0.80, 3.68) 
1 All models take into account the National Health and Nutrition Examination Survey multistage 
complex survey design 
2 Models are weighted to reflect the 2007-2014 youth population aged 18 to 24 years old in the 
US 
3 Models are based on the same 1,569 subjects 
4 Adjusted models control for age, race/ethnicity, educational attainment, past year alcohol use, 
past year cigarette use, sexual orientation, history of STIs, general health status, medical 
conditions, food security, poverty level, having a regular place for medical care, and health 
insurance status 
 
 
Table 3.11:  Multiple imputation findings for the unadjusted and adjusted 
association between sexual risk behaviors and meeting the PHQ cutoff for 
depression in the 2007-2014 National Health and Nutrition Examination 
Surveys1, 2, 3, 4 
Outcome Unadjusted Model 
OR (95% CI) or  
IRR (95% CI) 
Adjusted Model 
OR (95% CI) or 
IRR (95% CI) 
Past year condomless vaginal 
or anal sexual intercourse 
1.48 (1.09, 2.01) 1.27 (0.87, 1.84) 
Past year condomless oral 
sexual intercourse 
1.26 (0.85, 1.89) 1.19 (0.72, 1.96) 
Total number of sexual 
partners within the past year 
0.77 (0.54, 1.09) 0.71 (0.52, 1.03) 
1 All models take into account the National Health and Nutrition Examination Survey multistage 
complex survey design 
2 Models are weighted to reflect the 2007-2014 youth population aged 18 to 24 years old in the 
US 
3 Models are based on the same 3,302 subjects 
4 Adjusted models control for age, race/ethnicity, educational attainment, past year alcohol use, 
past year cigarette use, sexual orientation, history of STIs, general health status, medical 
conditions, food security, poverty level, having a regular place for medical care, and health 
insurance status 
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Table 3.12:  Multiple imputation findings for the adjusted associations 
between past year sexual risk behaviors and seeing a mental health 
professional, among the 135 subjects who met the PHQ cutoff for 
depression in the 2007-2014 National Health and Nutrition Examination 
Surveys1, 2, 3, 4 
 Condomless  
vaginal or anal  
sexual intercourse 
OR (95% CI) 
Condomless  
oral sexual  
intercourse 
OR (95% CI) 
Total number  
of sexual  
partners 
IIR (95% CI) 
Seeing a mental 
health professional 
4.25 (0.89, 1.35) 6.61 (1.16, 37.78) 1.05 (0.56, 1.97) 
1 All models take into account the National Health and Nutrition Examination Survey multistage 
complex survey design 
2 Models are weighted to reflect the 2007-2014 youth population aged 18 to 24 years old in the 
US 
3 Models are based on the same 3,302 subjects 
4 Adjusted models control for age, race/ethnicity, educational attainment, past year alcohol use, 
past year cigarette use, sexual orientation, history of STIs, general health status, medical 
conditions, food security, poverty level, having a regular place for medical care, and health 
insurance status 
 
  
Table 3.13:  Multiple imputation findings for the adjusted associations 
between past year sexual risk behaviors and individual depressive 
symptoms in the 2007-2014 National Health and Nutrition Examination 
Surveys1, 2, 3, 4 
 Condomless vaginal or 
anal sexual intercourse 
Condomless oral 
sexual intercourse 
Total number of 
sexual partners 
 Adjusted Model 
OR (95% CI) 
Adjusted Model 
OR (95% CI) 
Adjusted Model 
IRR (95% CI) 
Little interest in doing things 1.10 (0.87, 1.40) 1.13 (0.85, 1.49) 0.72 (0.60, 0.87) 
Feeling down, depression or 
hopeless 
1.07 (0.84, 1.37) 0.97 (0.75, 1.25) 0.75 (0.60, 1.05) 
Trouble sleeping or sleeping too 
much 
1.08 (0.87, 1.33) 1.10 (0.85, 1.43) 0.89 (0.69, 1.14) 
Feeling tired or having little energy 1.32 (1.07, 1.61) 1.22 (0.92, 1.61) 0.89 (0.73, 1.07) 
Poor appetite or overeating 1.20 (0.93, 1.56) 1.10 (0.81, 1.50) 0.80 (0.65, 1.02) 
Feeling bad about yourself 1.00 (0.75, 1.35) 1.13 (0.81, 1.58) 0.79 (0.67, 0.93) 
Trouble concentrating on things 1.01 (0.76, 1.35) 0.91 (0.68, 1.23) 0.70 (0.52, 1.07) 
Moving or speaking slowly or too 
fast 
1.34 (0.95, 1.88) 0.96 (0.63, 1.47) 0.78 (0.60, 1.02) 
Thought you would be better off 
dead 
0.99 (0.56, 1.76) 0.84 (0.41, 1.71) 0.73 (0.46, 1.15) 
1 All models take into account the National Health and Nutrition Examination Survey multistage 
complex survey design 
2 Models are weighted to reflect the 2007-2014 youth population aged 18 to 24 years old in the 
US 
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3 Models are based on the same 3,302 subjects 
4 Adjusted models control for age, race/ethnicity, educational attainment, past year alcohol use, 
past year cigarette use, sexual orientation, history of STIs, general health status, medical 
conditions, food security, poverty level, having a regular place for medical care, and health 
insurance status 
 
 
 
Discussion 
This study examined the association between depressive symptoms and 
sexual risk behaviors among adolescents and young adults aged 18 to 24 in the 
US.  Data from a nationally representative sample of 18 to 24 year olds in the 
2007-2014 National Health and Nutrition Examination Survey showed that 
inconsistent condom use and multiple sexual partners were highly prevalent 
among adolescents and young adults aged 18 to 24 in the US.  Among 
adolescents and young adults aged 18 to 24, about three-quarter engaged in 
condomless vaginal or anal sexual intercourse during the past year while slightly 
more than 70% engaged in condomless oral sexual intercourse during the past 
year.  In addition, 1 in 3 adolescents and young adults aged 18 to 24 had more 
than 2 sexual partners in the past year, with 1 in 5 having more than 3 past year 
sexual partners and 1 in 10 having more than 4 past year sexual partners.  
These high rates of condom nonuse and multiple sexual partners are consistent 
with the rates published by the Youth Risk Behavior Survey and the American 
College Health Association National College Health Assessment Survey for 
individuals aged 18 to 24 in the US (American College Health Association, 2015; 
Division of Adolescent and School Health & National Center for HIV/AIDS, 2015). 
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Reporting depression, defined by a PHQ score of 10 or more, increased 
the likelihood of condomless vaginal or anal sexual intercourse within the past 
year among adolescents and young adults aged 18 to 24.  However, depression 
defined by a PHQ score of 10 or more was not associated with past year 
condomless oral sexual intercourse or number of past year sexual partners.  
Although the experience of depression defined by a PHQ cutoff score of 10 or 
more was not associated with the number of past year sexual partners, findings 
from this study suggested a profile of depressive symptoms that may be 
associated with having multiple sexual partners within the past year.  In 
particular, the depressive symptoms of having trouble sleeping or sleeping too 
much, feeling bad about oneself, moving or speaking slowly or too fast, and 
thinking you were better off dead were significantly associated with number of 
past year sexual partners.  However, these associations became insignificant in 
the multiple imputation analyses.  More research is needed to confirm a link 
between individual depressive symptoms and number of past year sexual 
partners.  No individual depressive symptoms were associated with past year 
condomless vaginal or anal sexual intercourse or past year condomless oral 
sexual intercourse in adjusted analyses. 
The published literature suggests several explanations for why depressive 
symptoms and disorders may act to increase the likelihood of condom nonuse 
during vaginal and anal sexual intercourse and multiple sexual partners among 
youth aged 18 to 24 in the US.  First, depressive symptoms and disorders cause 
 164 
deficits in emotion regulation skills, or one’s ability to cope with outside stressors 
and stimuli.  Deficits in emotion regulation affect an individual’s ability to make 
rational decisions by impairing one’s ability to weigh the pros and cons of a 
situation.  Because of these poor emotion regulation skills, individuals suffering 
from depressive symptoms or disorders tend to respond impulsively to negative 
stimuli and engage in self-soothing behaviors in order to provide a temporary 
distraction or relief from the affective experience (Donenberg & Pao, 2005; 
Lehrer et al., 2006).  If sexual experiences are pursued from a motivation toward 
symptom relief the likelihood of condom nonuse and multiple sexual partners 
may increase as short-term gratification is valued over potential longer-term 
consequences.  
Second, adolescents and young adults aged 18 to 24 experiencing 
depressive symptoms and disorders suffer from dysfunctional thinking about 
relationships.  This thinking can lead to unfounded fears of partner rejection, 
feelings of isolation, and impaired social relationships (Donenberg & Pao, 2005).  
When faced with such feelings, individuals may be more apt to seek or to be 
pressured into sexual activity in order to gain a sense of shared intimacy or to 
maintain a valued relationship with their partner (Donenberg & Pao, 2005; Lehrer 
et al., 2006).  This theory was partially supported by a study among college 
students on the motivations for sexual intercourse which found that having sexual 
intercourse to “please or appease” one’s partner was associated with 
inconsistent contraception and unplanned pregnancy (Lehrer et al., 2006). 
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Lastly, depressive symptoms and disorders may increase the likelihood of 
condom nonuse and multiple sexual partners by impairing one’s interpersonal 
and social skills.  Previous research shows that depressive symptoms and 
disorders are associated with decreased assertiveness, low perceived self-
efficacy, lack of self-confidence, and ineffective communication skills (Donenberg 
& Pao, 2005; Lehrer et al., 2006).  These deficiencies in interpersonal and social 
skills may make it difficult to negotiate safe sexual practices, possibly leading to 
low condom usage and sexual experimentation with multiple sexual partners 
either concurrently or sequentially.  In addition, these interpersonal and social 
inadequacies may lead to complications in comprehending and carrying out the 
mechanics of condom use, leading to an elevated likelihood of improper condom 
usage or failure to use a condom during sexual intercourse. 
This study also found that among adolescents aged 18 to 24 who met the 
PHQ cutoff for depression receiving care from a mental health professional did 
not mitigate the effects of depression on condom nonuse during vaginal or anal 
sexual intercourse within the past year.  There are three possible explanations 
for this finding.  First, individuals receiving treatment from a mental health 
profession may have more severe depressive symptoms than those not receiving 
treatment from a mental health professional.  In more severe cases of 
depression, issues of emotion dysregulation and impaired social relationships, 
diminished social support and poor self-efficacy may become crucial barriers to 
safe sexual practices (Donenberg & Pao, 2005).  Second, depressed 
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adolescents and young adults aged 18 to 24 seeking care from a mental health 
professional may have been engaging in significantly higher rates of sexual risk 
behaviors prior to seeking mental health treatment than depressed adolescents 
and young adults aged 18 to 24 not seeking care from a mental health 
professional.  If so, the mental health treatment may have successfully reduced 
their sexual risk behaviors over time so that they were on par with those 
behaviors of depressed youth who were not seeking care from a mental health 
professional at the time of the survey administration, indicating possibly good 
quality mental health care and representing important gains in health outcomes 
from mental health treatment.  Lastly, the finding that receiving care from a 
mental health professional did not mitigate the effects of condom nonuse during 
vaginal or anal sexual intercourse could be indicative of inefficiencies in mental 
health services for adolescents and young adults aged 18 to 24.  In particular, 
this finding could suggest that current mental health treatment and counseling 
may inadequately address sexual health concerns and fail to provide depressed 
patients with the skills necessary to make well-informed decisions regarding their 
sexual activity.  Discovering which explanation is responsible for the observed 
associations between seeing a mental health professional and condom nonuse 
during past year vaginal or anal sexual intercourse among depressed 
adolescents and young adults aged 18 to 24 is an opportunity to improve mental 
health practice, to reduce sexual risk behaviors among youth, and to reduce the 
medical costs associated with adolescent and young adult STI and HIV care.  
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The current study confirms the previously identified behavioral correlates 
of HIV sexual risk behaviors among adolescents and young adults aged 18 to 24 
in the US (Brawner, Davis, et al., 2012; Brawner, Gomes, et al., 2012; CDC, 
2016c, 2017a; Kahn et al., 2009; Lee et al., 2009; Lehrer et al., 2006; Storholm et 
al., 2016; Turner et al., 2011; Vasilenko & Lanza, 2014).  In particular, it finds that 
past year alcohol use, past year cigarette use, and having a history of STIs are 
positively correlated with past year condom nonuse among 18 to 24 year olds 
(Brawner, Davis, et al., 2012; Brawner, Gomes, et al., 2012; CDC, 2016c, 2017a; 
Kahn et al., 2009; Lee et al., 2009; Lehrer et al., 2006; Storholm et al., 2016; 
Turner et al., 2011; Vasilenko & Lanza, 2014) while past year alcohol use, past 
year cigarette use, having a history of STIs, and being a sexual minority are 
positively associated with the number of past year sexual partners (CDC, 2017a).  
These findings suggest that targeted risk reduction efforts for these 
subpopulations are necessary to reduce the spread of HIV among adolescents 
and young adults aged 18 to 24 in the US, thereby improving health care quality 
and reducing the economic burden of adolescent and young adult STI and HIV 
care on the US health care system.   
This study has several strengths.  First, it uses a large sample of 
American youth aged 18 to 24 within the rigorous study design of the National 
Health and Nutrition Examination Survey.  The use of this data and advanced 
statistical methods allows us to obtain findings that are representative of the 
entire youth population aged 18 to 24 in the US.  Second, this study is the first 
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study to examine the impact of individual depressive symptoms on sexual risk 
behaviors.  Since many youth experience subthreshold depressive symptoms, 
this novelty is important to research and clinical practice.  Findings from this 
symptom level analysis can help guide the development of targeted interventions 
designed to increase condom usage and reduce the number of sexual partners 
that apply to a broader audience of youth.  Lastly, the current study looked at oral 
sexual intercourse separately from vaginal and anal sexual intercourse.  This 
separation is critical to research as vaginal and anal sexual intercourse confer a 
higher risk for HIV transmission than oral sexual intercourse and may have 
different risk factors. 
Despite these strengths, this study has several limitations.  First, the 
cross-sectional design of the NHANES allows evaluation of associations between 
depressive symptoms and sexual risk behaviors but does not provide direct data 
on causality or any plausible pathway of explanation.  That is, the temporal 
relationship between depressive symptoms and sexual risk behaviors cannot be 
deciphered.  As a result, we cannot determine if depressive symptoms or 
disorders leads to engagement in sexual risk behaviors or engagement in sexual 
risk behaviors leads to the development of depressive symptoms or disorders.  
Second, depression is defined according to the PHQ.  Although the cutoff score 
of 10 has been shown to have maximum sensitivity and specificity, as well as 
good discriminant validity (K. Kroenke, ,  et al., 2001; K. Kroenke, , & Spitzer, 
2002; Spitzer et al., 1999), the PHQ is not a diagnostic tool.  Third, all sexual risk 
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behaviors are self-reported and may be subject to over or under reporting due to 
social desirability bias.  If misreporting was associated with the level of 
depressive symptoms in a systematic manner, the estimated associations 
between depressive symptoms and sexual risk behaviors may also be biased.  
Fourth, depressive symptoms may have been underreported.  Under reporting of 
depressive symptoms would result in an underestimation of the association 
between depressive symptoms and sexual risk behaviors.  Fifth, this study 
analyzed males and females together.  According to the published literature, 
there may be gender differences in the expression of depressive symptoms 
among both adults and adolescents (Lehrer et al., 2006).  This combining of 
genders in analyses may mask some important relationships between 
depression and sexual risk taking among male youth aged 18 to 24, particularly 
among men who have sex with men, who are the overwhelming driver of HIV in 
the US.  However, the small number of depressed youth in the study sample 
prevents the conduct of gender stratified analyses.  Hypotheses 1C thru 1F of 
study objective 1 examined moderation effects by gender and sexual orientation 
status, and found no differential effects of depression on past year condom 
nonuse and number of past year sexual partners by gender and sexual minority 
status.  Sixth, the study sample was restricted to youth 18 to 24 years old in the 
US.  Since younger youth may behavior differently than 18 to 24 year olds, these 
results are not generalizable beyond this population.  Seventh, the data did not 
contain information on the type of mental health treatment, treatment success, or 
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treatment duration.  These factors may confound the relationship between 
depression and condom nonuse and number of sexual partners, as well as the 
relationship between seeing a mental health professional and condom nonuse 
and number of sexual partners, biasing the study estimates.  Lastly, those youth 
subjects aged 18 to 24 with missing data were slightly different than the sample 
with complete data.  Sensitivity analyses using multiple imputation techniques 
were performed to address this weakness.  The findings from these sensitivity 
analyses were qualitatively comparable to the original findings, providing support 
for the results robustness. 
 
 
 
Conclusion 
The findings from this study showed that depressive symptoms were 
associated with past year condomless vaginal or anal sexual intercourse among 
adolescents and young adults aged 18 to 24 in the US.  These findings have 
several important implications for health services research and clinical practice. 
In regards to research, the finding that depressive symptoms were 
associated with condom nonuse indicates the need for additional studies to 
better explicate the mechanism underlying the link between depressive 
symptoms and condomless sexual intercourse.  Longitudinal quantitative studies 
and qualitative studies are well suited to achieve this goal.  Longitudinal analyses 
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are required to determine the direction of the association between depressive 
symptoms and condom nonuse.  In addition, longitudinal quantitative studies are 
necessary to assess the impact of the severity and chronicity of depressive 
symptoms on condom nonuse over time.  Examining the association between 
sexual risk behaviors and the severity and chronicity of depressive symptoms 
may provide more nuanced information about the relationship between 
depression and sexual risk taking.  Qualitative research studies, on the other 
hand, may provide valuable insight into the complex and nuanced reasons 
depressed adolescents or young adults decide to not use a condom during 
sexual intercourse.  Detailed interviews with depressed adolescents and young 
adults aged 18 to 24 can provide first-hand accounts of how the experience of 
depressive symptoms influenced subsequent sexual activity and/or the decision 
making process in general.  The evidence gathered from such longitudinal 
quantitative studies and qualitative studies can be used to guide the development 
of improved interventions designed to reduce the rates condom nonuse among 
18 to 24 by highlighting the subpopulations to be targeted and the topics to be 
addressed in such interventions.  Developing effective interventions to reduce the 
rates of condom nonuse has the potential to reduce adolescent and young adult 
health care spending by decreasing the incidence of HIV and other STIs among 
adolescents and young adults 18 to 24 in the US and the total costs associated 
with their treatment. 
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The finding that seeing a mental health professional did not mitigate the 
effects of depressive symptoms on condomless vaginal or anal sexual 
intercourse suggests a need for additional studies to better explicate the 
mechanism underlying this relationship.  Longitudinal, prospective quantitative 
studies with data collection at baseline and multiple follow-up assessments are 
required to achieve this goal.  Such studies will allow researchers to determine 
whether mental health treatment leads to reductions in condom nonuse.  A 
finding that mental health treatment does not reduce the rates of condom nonuse 
could indicate a deficiency in mental health care for adolescents and young 
adults in the US and suggest that adding sexual health counseling to mental 
health care could improve care quality and reduce health care costs. 
The finding of an association between depressive symptoms and past 
year condomless vaginal or anal sexual intercourse among adolescents and 
young adults aged 18 to 24 in the US also has critical implications for clinical 
practice.  The association between depressive symptoms and condom nonuse 
suggests a need for primary care providers and college and university health 
care providers to screen for depressive symptoms during well child visits.  
Adolescents and young adults aged 18 to 24 who exhibit above threshold levels 
of depressive symptoms should be provided sexual health counseling and 
referred to a mental health professional for further treatment.  Adolescent and 
young adults aged 18 to 24 who exhibit subthreshold should be provided sexual 
health counseling and monitored at each follow-up visit for future referral to a 
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mental health professional. 
Additional research is needed to determine how depression screening, 
mental health treatment, and sexual health counseling can most efficiently be 
implemented into adolescent and young adult care.  Care coordination and 
organization are critical components of this implementation.  The primary care 
sector and college and university health care sector are well positioned to screen 
a large number of adolescents and young adults aged 18 to 24 for depressive 
symptoms, to deliver important health advice, and to coordinate mental health 
treatment as adolescents and young adults see one of these providers on 
average once or twice a year (Goldberg, 1979; Mermer, 2016; Russell, 2010).  
Despite their position to screen a large number of 18 to 24 year olds, less than 
one-third of primary care providers or college and university providers screen for 
depression, discuss sexual risk behaviors, or offer anticipatory guidance (Ham & 
Allen, 2012).  The most common reasons for this gap in implementation are a 
lack of clinician confidence in their depression screening and behavior 
counseling skills and a lack of feedback to clinicians about how often they 
provide these services (Ham & Allen, 2012).   
Addressing clinician concerns regarding the delivery of depression 
screens and behavior counseling, and increasing care coordination between the 
mental health sector and primary care and college and university providers can 
improve the quality of adolescent and young adult mental health care and sexual 
health counseling in the US, thereby advancing youth HIV prevention and risk 
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reduction efforts.  Specialized mental health training, patient-centered medical 
homes, and electronic medical records can ease the tensions faced by primary 
care providers, as well as college and university health care providers.  Providing 
adolescent and young adult primary care providers and college and university 
health care providers with training on how to screen patients for depressive 
symptoms and to deliver sexual health counseling can provide clinicians with the 
confidence needed to carry out these services.  Including service reminders, 
appropriate checklists, and a list of resources in patient files can further bolster 
clinician confidence and lead to increased provision of these services, resulting in 
earlier identification of adolescent depression, more appropriate sexual health 
counseling, and lower HIV-related medical costs (Ham & Allen, 2012).  Patient-
centered medical homes which link community mental health organizations with 
primary care providers and college and university providers can increase linkage 
to proper mental health care for depressed adolescents and young adults 
(Russell, 2010), thereby improving depression outcomes.  In addition, increasing 
linkage to mental health care provides another venue to offer more detailed 
sexual health counseling, including training on how to cope with distress in a safe 
manner, training on how to combat poor impulse control and practice safe sexual 
intercourse, training on how to negotiate safer sexual practices, and training on 
how to properly use a condom.  Studies show that collaborative care provided by 
patient-centered medical homes improves depression outcomes and reduces 
overall patient health care expenditures (Mermer, 2016; Russell, 2010).  The use 
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of electronic medical records can facilitate the coordination of adolescent and 
young adult health care within a patient-centered medical home and across a 
range of important health topics (Russell, 2010).  Electronic medical record 
systems with clinical reminders can provide primary care providers and college 
and university health care providers with the feedback and prompts necessary to 
increase delivery of depression screeners and targeted sexual health counseling.  
In addition, these systems can expedite mental health referral processes, and 
allow primary care providers, as well as college and university health care 
providers, to oversee patient treatment and medication adherence, potentially 
leading to better adolescent and young adult engagement with the mental health 
care sector and overall health outcomes (Russell, 2010).
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CHAPTER FOUR 
Depressive Disorders and HIV Testing among Young Adults in the US 
 
Background 
Human immunodeficiency virus (HIV) is a leading cause of morbidity 
among youth aged 18 to 24 in the United States (US) and imposes a substantial 
economic burden on the health care system.  While youth 18 to 24 years old 
constitute less than 10% of the total US population and roughly 25% of the 
sexually active population (Blum & Qureshi, 2011; CDC, 2016b, 2017a), they 
account for almost 1 in 5 new HIV diagnoses annually (17-26%), a 2-fold 
increase since 2004 (CDC, 2005a, 2016b, 2017a).  The Centers for Disease 
Control and Prevention (CDC) estimates that 57,200 youth aged 18 to 24 were 
living with HIV in 2013, and approximately 7,000 youth aged 18 to 24 were newly 
diagnosed in 2015 (CDC, 2005a, 2016b, 2017a).  Of these newly diagnosed HIV 
infections, 81% occurred among men who have sex with men (MSM) and 78% 
occurred among racial and ethnic minorities (55% among blacks and 23% among 
Hispanics) (CDC, 2014, 2017a).  Inflation adjusted estimates predict that the 
annual direct medical costs associated with HIV treatment for this age cohort will 
surpass $6 billion in 2018 (Chesson et al., 2004; Coinnews Media Group LLC, 
2008-2015; Owusu-Edusei et al., 2013). The recent surge in HIV infections 
among 18 to 24 year olds in the US and the economic burden of their HIV 
treatment on the health care system have brought youth HIV prevention to the 
 177 
forefront of national health priorities. 
The CDC estimates that more than 1 in 2 of the 57,200 youth aged 18 to 
24 projected to be living with HIV in the US (51%) does not know their positive 
serostatus (CDC, 2017a).  Research shows that late diagnosis is associated with 
increased morbidity and mortality, a higher likelihood of transmission, and 
increased health care costs (Ashby et al., 2011; Branson et al., 2006).  In 
response to the high rate of undiagnosed HIV infection among youth in the US, 
governmental agencies and health care professional organizations established 
national HIV testing policies which aimed to reduce undiagnosed HIV infection 
among youth by extending HIV testing services to the general youth population in 
all medical settings (Branson et al., 2006; Committee on Practice and Ambulatory 
Medicine & Bright Futures Periodicity Schedle Workgroup, 2014; Moyer & US 
Preventive Services Task Force, 2013; Pediatrics, 2014; Seetharaman et al., 
2017).  The CDC was the first agency to institute such policies with its 2006 
revised recommendations for HIV testing of adults, adolescents, and pregnant 
women.  As part of its policy, the CDC recommended universal opt-out HIV 
testing for all individuals aged 13 to 64 visiting a medical setting while using risk 
based assessments to target high risk individuals for more frequent repeat HIV 
tests (Branson et al., 2006).  In 2013, the United States Preventive Task Force 
(USPSTF) gave a grade “A” recommendation to universal opt-out HIV testing for 
adolescents and young adults (Moyer & US Preventive Services Task Force, 
2013), and in 2014, the American Academy of Pediatrics (AAP) added HIV 
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screening for adolescents and young adults to its updated schedule for the 
screening and health assessments recommended at each well-child visit from 
infancy through young adulthood (Committee on Practice and Ambulatory 
Medicine & Bright Futures Periodicity Schedle Workgroup, 2014; Pediatrics, 
2014).   
Despite these recommendations and the benefits of HIV testing, very few 
18 to 24 years olds are utilizing available HIV testing services.  Only 30% to 35% 
of young adults aged 18 to 24 have ever been tested for HIV (CDC, 2016c, 
2017a; Dennison et al., 2014; Van Handel et al., 2016).  Among those who are 
sexually active, the rates are higher 33% of young adults aged 18 to 24 reporting 
receipt of an HIV test (Van Handel et al., 2016).  Trend analysis shows that the 
prevalence of HIV testing remained constant among young adult males aged 18 
to 24 in recent years but dropped 3% among young adult white females aged 18 
to 24 years old (from 37% to 34%) and 9% among young adult black females 
aged 18 to 24 years old (from 69% to 60%) (Van Handel et al., 2016).   
Better understanding the HIV testing behaviors of young adults aged 18 to 
24 years old (who constitute 80% of new youth infections) is critical to the 
advancement of efforts to reduce the rates of undiagnosed HIV infection among 
youth in the US, as well as curbing the spread of HIV.  Youth aged 18 to 24 are 
at high risk for acquiring HIV due to their high levels of engagement in sexual 
experimentation and sexual risk behaviors (American College Health 
Association, 2015; Caldeira et al., 2012; CDC, 2017a; Dennison et al., 2014; Van 
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Handel et al., 2016).  More than 80% of youth aged 18 to 24 are sexually active, 
with over 70% reporting past year oral, vaginal, or anal sexual intercourse 
(American College Health Association, 2015; Cavazos-Rehg et al., 2009; CDC, 
2016c).  According to data from the American College Health Association-
National College Health Assessment (ACHA-NCHA), a nationally representative 
survey of college students of whom 90% are aged 18 to 24, more than 50% of 
college students who were sexually active during the last 30 days did not use a 
condom or other protective barrier consistently (95% for oral sex, 59% for vaginal 
intercourse, and 73.5% for anal intercourse) (American College Health 
Association, 2015).  When asked about the last time they had vaginal 
intercourse, 48% reported that they did not use any form of contraception and 
82% reported that they did not use a condom (American College Health 
Association, 2015).  Furthermore, studies show that 10% of college students 
have engaged in vaginal, anal, or oral sexual intercourse with 4 or more partners 
within the last 12 months and more than 1 in 5 combined alcohol or drug use with 
sexual activity (American College Health Association, 2015; CDC, 2016c, 
2017a).   
The behavioral and socio-demographic correlates of HIV testing among 
young adults aged 18 to 24 are similar to those of the general adult population in 
the US and reflect the previously recommended practice of targeting high risk 
individuals for HIV testing.  The literature examining the behavioral correlates of 
HIV testing suggests that young adults engaging in high risk sexual behaviors, 
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such as inconsistent condom use, condom nonuse, and multiple sexual partners, 
are more likely to receive a test for HIV (Bontempi, Mugno, Bulmer, Danvers, & 
Vancour, 2009; Caldeira et al., 2012; Calderwood et al., 2013; Crosby et al., 
2005; Dennison et al., 2014; Mattson, 2002; P. Thomas, , et al., 2008).  The 
socio-demographic correlates of HIV testing indicate that gender, age, sexual 
orientation, race, and engagement with medical services influence HIV testing 
decisions among young adults aged 18 to 24.  In particular, these studies show 
that younger age, male gender, white race, heterosexual or lesbian orientations, 
and underutilization of the health care system are risk factors for HIV non-testing 
among the young adult population (Caldeira et al., 2012; Crosby et al., 2005; 
Dennison et al., 2014; P. Thomas, , et al., 2008). 
The experience of a depressive disorder is a potentially important 
correlate of HIV testing among young adults aged 18 to 24 that remains 
understudied.  Depressive disorders are mood disorders that cause significant 
impairment in an individual’s emotional, cognitive, and social functioning 
(American Psychiatric Association, 2013) and as such may influence the 
aforementioned high risk sexual behaviors including inconsistent condom use, 
condom nonuse, and multiple sexual partners (Bacic, 2018b; Kahn et al., 2009).  
Eleven percent of young adults experience at least one episode of major 
depression each year while another 5% to 6% report subthreshold symptoms 
("Current Depression Among Adults --- United States, 2006 and 2008," 2010; 
Health, 2017).  Because young adults aged 18 to 24 experiencing depressive 
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symptoms and disorders are more likely to participate in risky sexual behaviors 
(Bacic, 2018b; Kahn et al., 2009), they may require more frequent HIV testing to 
ensure early detection and linkage to care, as well as to reduce transmission.  
Nevertheless, the relationship between depressive disorders and HIV testing 
among young adults aged 18 to 24 has been insufficiently studied. 
The purpose of the present study is to extend the youth HIV literature by 
examining the relationship between depressive disorders and HIV testing service 
utilization among young adults in the US.  The study’s overall objective is to 
determine the impact of depressive disorders on HIV testing among a nationally 
representative sample of young adults aged 18 to 24 years old.  The study’s 
secondary objective is to understand how depressive disorders impact HIV 
testing among the subpopulations of 18 to 24 year olds previously shown to be at 
highest risk for acquiring HIV (namely MSM and racial and ethnic minorities).  
The findings from this study will be used to offer recommendations to improve the 
delivery of HIV testing services to youth in the US, as well as to make 
suggestions for future health services research projects.  Figure 6 illustrates the 
domains from the conceptual framework for the overall dissertation that were 
addressed in this study.   
 
 
Materials and Methods 
Hypotheses:  Based on a thorough review of the literature, I developed the 
following study hypotheses. 
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H1:   Young adults aged 18 to 24 with a lifetime history of a depressive 
disorder are more likely to be tested for HIV than those young adults 
aged 18 to 24 without a lifetime history of a depressive disorder 
H2:  The association between a lifetime history of a depressive disorder 
and HIV testing among young adults aged 18 to 24 is stronger 
among racial and ethnic minorities (i.e. blacks and Hispanics) than 
whites. 
H3:  The association between a lifetime history of a depressive disorder 
and HIV testing among young adults aged 18 to 24 is stronger 
among men who have sex with men (MSM) than heterosexuals or 
lesbians 
H4:  The association between a lifetime history of a depressive disorder 
and HIV testing among young adults aged 18 to 24 is stronger 
among those who meet the CDC criteria for being at high risk for HIV 
than those who do not meet the CDC criteria for being at high risk for 
HIV 
 
Data source:  Data for this study came from the 2016 Behavioral Risk Factor 
Surveillance Survey (BRFSS).  The BRFSS is a cross-sectional, population 
based survey conducted by the CDC.  The survey is administered annually by 
telephone to a nationally representative sample of civilian, non-institutionalized 
adults in the US aged 18 years or older.  Data collected through these surveys 
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include health-related risk behaviors, chronic health conditions, and use of 
preventive services (CDC, 2016a).  A more detailed description of the BRFSS 
and additional information regarding the survey methodology and sampling 
procedures are available elsewhere at 
https://www.cdc.gov/brfss/annual_data/annual_2016.html.   
 
Study sample:  The sample for this study included BRFSS youth survey 
respondents whose reported age was between 18 and 24 years old and who had 
complete outcome and covariate data.  There were 15,409 BRFSS survey 
respondents who satisfied these inclusion criteria (Figure 4.1). 
 
Figure 4.1:  Domains from the conceptual model for the overall dissertation 
that were addressed in Study 11, 2 
 
1 The constructs shaded in grey are not operationalized in the data set examined in this study; 
however, they are important links on the pathway between depression and sexual debut 
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Variable measures: 
Outcome:  The primary outcome variables for this study were ever tested for HIV 
(1/0) and past year test for HIV (1/0).  Ever tested for HIV was constructed using 
responses to the question, “Have you ever been tested for HIV?”  Participants 
who answered “Yes” were classified as ever having an HIV test while those 
participants who answered “No” were classified as never having had an HIV test.  
The variable past year test for HIV was constructed using responses to the 
question, “Not including blood donations, in what month and year was your last 
HIV test?” The responses to this question were used to create an intermediate 
time since last HIV test variable by subtracting the response date from the survey 
administration date.  Participants whose time since last HIV test was less than 1 
year (or 365 days) were classified as having an HIV test within the past year 
while all others were classified as not having an HIV test within the past year.   
 
Main predictor variable:  The main predictor variable for this study was lifetime 
history of a depressive disorder (1/0).  This variable was constructed based on 
responses to the question, “(Ever told) you have a depressive disorder, including 
depression, major depression, dysthymia, or minor depression.”  Participants 
answering “Yes” to this question were classified as having a lifetime history of a 
depressive disorder while those participants answering “No” were classified as 
not having a lifetime history of a depressive disorder. 
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Covariates:  The covariates included in this study cover the following conceptual 
domains:  socio-demographic characteristics, substance use, sexual orientation, 
personal background and life experiences, sexual activity, and enabling factors.  
These variables were selected because they have been shown in the youth and 
adult literature to be related to the expression of depressive symptoms and/or 
participation in HIV testing.  All covariates were self-reported variables.  The 
socio-demographic covariates were gender (female/male), race/ethnicity (non-
Hispanic White/non-Hispanic Black, Hispanic, Other), census region 
(northeast/south/Midwest/west), annual household income, highest level of 
educational attainment (<high school/high school or GED/some college/college 
graduate), and employment status (currently employed/currently not employed).  
Substance use was measured through three variables, past year cigarette or e-
cigarette use (1/0), heavy drinker (1/0), or binge drinker (1/0).  Heavy drinkers 
were defined as males who had more than 14 drinks per week or females who 
had more than 7 drinks per week.  Binge drinkers were classified as males who 
had 5 or more drinks on one occasion or females who had 4 or more drinks on 
one occasion.  The sexual orientation construct was measured using two sexual 
orientation variables.  Sexual orientation was defined using self-reported 
identification rather than behavior based identification and was examined using 
both a categorical variable (Heterosexual/gay/lesbian/bisexual/unsure) and a 
binary variable (men who have sex with men (MSM)/non-MSM).  These data 
were only available for a subset of 7,159 participants as not all states offered this 
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data collection module.  Personal background and life experiences was 
operationalized using two variables, namely general health status (excellent/very 
good/good/fair/poor), and having a chronic health condition (1/0).  Sexual activity 
was defined as past year engagement in a CDC identified sexual risk behavior 
(1/0).  The CDC recognized sexual risk behaviors used by the BRFSS to identify 
subjects at high risk for acquiring HIV were treatment for a sexually transmitted 
or venereal disease in the past year, exchanging money or drugs for sex within 
the past year, engagement in anal sex without a condom in the past year, and 
having four or more sex partners in the past year.  Lastly, enabling factors were 
measured using four variables, including have health insurance (1/0), have a 
primary care provider (PCP) (1/0), time since last visited a doctor for a routine 
checkup (<1 year ago/ 1 to 2 years ago/ 2 to 5 years ago/ >5 years ago/never), 
and unable to see a doctor in the past year due to cost (1/0). 
 
 
Statistical analyses: 
All analyses were conducted using SAS version 9.4 (SAS Institute Inc., 
Cary, North Carolina).  The software’s survey commands (i.e. proc survey 
commands) were used to account for the BRFSS complex survey design and to 
maintain the clustering structure of the full sample when taking subsets for data 
analysis.  Survey weights provided by the survey developers were used to 
estimate weighted descriptive statistics and weighted regression models so that 
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the study findings were reflective of the entire young adult population aged 18 to 
24 in 2016.  A p-value < 0.05 was used to determine statistical significance. 
Analysis began with the calculation of descriptive statistics on the study 
variables for the overall sample and by lifetime history of a depressive disorder.  
Raw frequencies and weighted percentages were reported for the categorical 
variables while weighted means and standard errors were reported for the 
continuous variables.  The sample characteristics were then compared by the 
lifetime history of a depressive disorder variable using the Rao-Scott Chi-square 
test for categorical variables and weighted linear regression models for 
continuous variables.  Weighted logistic regression models were used to test the 
study hypotheses.  Odds ratios (OR) and their 95% confidence intervals (95% CI) 
were computed from these weighted logistic regression models. 
Hypothesis 1 (H1) tested for a main effect of a lifetime history of a 
depressive disorder on HIV testing, as measured by the outcome variables ever 
tested for HIV and past year test for HIV.  Separate logistic regression models 
were estimated for each outcome variable.  The estimated OR for the lifetime 
history of a depressive disorder variable and the p-value associated with this 
lifetime history of a depressive disorder variable were used to evaluate the 
statistical significance of this main effect.  A p-value < 0.05 indicated a 
statistically significant main effect of lifetime history of a depressive disorder 
while a p-value > 0.05 indicated no main effect of lifetime history of a depressive 
disorder.  The magnitude of the estimated OR for the lifetime history of a 
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depressive disorder variable was used to determine the direction of the 
association between lifetime history of a depressive disorder and HIV testing.  An 
OR > 1 suggested that having a lifetime history of a depressive disorder was 
associated with a higher likelihood of HIV testing; an OR < 1 indicated that 
having a lifetime history of a depressive disorder was associated with a 
decreased likelihood of HIV testing. 
Hypotheses 2 thru 4 (H2-H4) tested for moderation effects by 
race/ethnicity, sexual orientation, and meeting the CDC criteria for being at high 
risk for acquiring HIV.  To test for these moderation effects, interaction terms 
were added to each of the final adjusted weighted logistic regression models 
(“race/ethnicity X depressive disorder”, “sexual orientation X depressive 
disorder”, and “high risk X depressive disorder”, respectively).  The estimated OR 
and p-values associated with each of these interaction terms were used to 
assess the significance of the moderation effects.  P-values < 0.05 indicated 
statistically significant moderation effects while p-values > 0.05 indicated no 
moderation effect.  The magnitude of the estimated OR provided information on 
the direction of the moderation effect.  For race/ethnicity, an OR > 1 indicated 
that being a racial minority (non-Hispanic black or Hispanic) strengthened the 
association between lifetime history of a depressive disorder and HIV testing; an 
OR < 1 indicated that being a racial minority (non-Hispanic black or Hispanic) 
weakened the association between lifetime history of a depressive disorder and 
HIV testing.  For sexual orientation, an OR > 1 indicated that being a sexual 
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minority strengthened the association between lifetime history of a depressive 
disorder and HIV testing; an OR < 1 suggested that being a sexual minority 
weakened the association between lifetime history of a depressive disorder and 
HIV testing.  Lastly, for meeting CDC criteria for being at high risk for HIV, an OR 
> 1 indicated that being high risk for HIV augmented the association between 
lifetime history of a depressive disorder and HIV testing while an OR < 1 
suggested that being at high risk for HIV weakened the association between 
lifetime history of a depressive disorder and HIV testing.  To simplify 
interpretation, contrast statements were used to calculate the OR associated with 
the lifetime history of a depressive disorder for each subgroup. 
Sensitivity analyses were conducted to assess the robustness of the 
study’s findings.  The first set of sensitivity analyses included the examination of 
the association between lifetime history of a depressive disorder and other 
preventative medicine procedures using weighted logistic regression models to 
see whether the findings were comparable to those found for HIV testing.  The 
other preventative medicine procedures considered in this study were past year 
flu shot, tetanus shot since 2005, receive all doses of the human papilloma virus 
(HPV) vaccination, and receive any dose of the HPV vaccination.  For female 
participants, I also assessed the relationship between lifetime history of a 
depressive disorder and ever having a Pap smear test and ever having an HPV 
test.  The second set of sensitivity analyses included the use of multiple 
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imputation with 10 bootstrap samples to examine the impact of missing data on 
the study’s findings. 
 
 
Power analysis:  The sample size for this study was 15,409.  Among this sample, 
2,633 (16.4%) participants reported having a lifetime history of a depressive 
disorder based on the question used to indicate a lifetime history of a depressive 
disorder and 12,769 (83.6%) participants did not report a lifetime history of a 
depressive disorder.  Setting alpha equal to 0.05, offered greater than 80% 
power to detect an odds ratio of 1.12 for comparisons in HIV testing by 
depression status. 
 
 
 
Results   
Sample characteristics: 
The 2016 BRFSS included 486,303 participants, 15,409 of whom met this 
study’s inclusion criteria (Figure 4.2).  Among this sample, 2,633 (16.4%) had a 
lifetime history of a depressive disorder based on the question used to indicate a 
lifetime history of a depressive disorder and 12,769 (83.6%) did not.  Table 4.1 
presents descriptive data for the overall study sample and by lifetime history of a 
depressive status.  Thirty-two percent of the study sample reported ever 
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receiving an HIV test, with a higher percentage of subjects with a lifetime history 
of a depressive disorder ever tested for HIV than subjects without a lifetime 
history of a depressive disorder (40.1% vs. 30.6%, p < 0.0001).  The rate of HIV 
testing within the study sample decreased as the timing of the HIV test was 
restricted to the past year.  Roughly 21% of the study sample received an HIV 
test within the past year.  Subjects with a lifetime history of a depressive disorder 
were more likely to receive an HIV test within the past year than subjects who did 
not have a lifetime history of a depressive disorder (24.2% vs. 19.9%, p < 0.01). 
 
Figure 4.2:  Study sample diagram 
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The study sample included 51% males and 49% females.  A little more 
than half the study sample was non-Hispanic white (55.1%) and about one-fifth 
was Hispanic (21.3%).  One-third of the study sample was from the South 
(36.2%) and 16.8% was from the Northeast.  The majority of study participants 
had an annual household income less than $75,000 (75.4%) and did not 
graduate from college (86.4%).  Fifty-four percent of the study sample was 
employed at the time of the survey administration.  Less than 5% of the study 
sample smoked cigarettes or e-cigarettes in the past year (3.6%) and 8.3% were 
heavy drinkers.  More than one-quarter of the study sample were binge drinkers 
(27.9%).  More than 9 in ten subjects (92.5%) reported good, very good, or 
excellent general health status and 76.2% reporting no chronic health conditions.  
The majority of the study sample had regular engagement with the medical care 
system.  Sixty-three percent had a primary care provider, less than 14% were 
unable to see a doctor within the past year due to cost (13.6%), and 79.6% 
received a routine checkup within the last 2 years.  About one-fifth of the study 
sample met the CDC definition for being at high risk for HIV (17.6%) and 90.0% 
identified as heterosexual (Table 4.1). 
Study subjects with a lifetime history of a depressive disorder differed from 
those without a lifetime history of a depressive disorder on all baseline 
characteristics except employment status, health insurance status, and time 
since last visited a doctor for a routine checkup (Table 4.1).  Study subjects with 
a lifetime history of a depressive disorder were more likely than those without a 
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lifetime history of a depressive disorder to be female (62.8% vs. 46.0%, p < 
0.0001), to be non-Hispanic white (70.5% vs. 52.0%, p < 0.0001), to be from the 
Midwest (28.0% vs. 23.1%, p < 0.01), to make less than $50,000 (68.5% vs. 
61.9%, p < 0.0001), to have no college education (48.0% vs. 43.4%, p < 0.001), 
to use cigarettes or e-cigarettes in the past year (7.7% vs. 2.8%, P < 0.0001), to 
be a heavy drinker (11.2% vs. 7.7%, p < 0.0001), to be a binge drinker (32.1% 
vs. 27.1%, p < 0.01), to report fair or poor health (15.8% vs. 5.9%, p < 0.0001), to 
have a chronic health condition (39.2% vs. 20.7%, P < 0.0001), to have a primary 
care provider (68.7% vs. 61.9%, p < 0.0001), to be unable to see a doctor in the 
past 12 months due to cost (25.6% vs. 11.2%, p < 0.0001), to meet the CDC 
definition for being at high risk for HIV (26.7% vs. 15.8%, p < 0.0001), and to be a 
sexual minority (22.9% vs. 7.6%, p < 0.0001).  In contrast, study subjects with a 
lifetime history of a depressive disorder were less like than those without a 
lifetime history of a depressive disorder to be Hispanic (12.8% vs. 22.9%, p < 
0.0001) and to be from the West (19.9% vs. 23.7%, p < 0.01). 
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Table 4.1:  Sample characteristics overall and by depression status in the 
2016 Behavioral Risk Factor Surveillance Survey1, 2, 3, 4 
Characteristic Overall Sample 
 
N=15,402 
Lifetime Depressive Disorder P-value 
Yes 
N (Weighted %) 
N = 2633 (16.36%) 
No 
N (Weighted %) 
N = 12,769 (83.64%) 
 
Ever had an HIV test 4775 (32.14) 1047 (40.05) 3728 (30.59) <0.0001 
Had an HIV test within the past  
1-year 
2947 (20.64) 631 (24.21) 2316 (19.94) 0.0016 
Gender 
     Male 
     Female 
 
8185 (51.23) 
7217 (48.77) 
 
1020 (37.19) 
1613 (62.80) 
 
7165 (53.97) 
5604 (46.03) 
<0.0001 
Race/ethnicity 
     Non-Hispanic White 
     Non-Hispanic Black 
     Hispanic 
     Other 
 
10093 (55.05) 
1356 (12.74) 
2243 (21.28) 
1710 (10.94) 
 
1985 (70.54) 
141 (8.49) 
264 (12.84) 
243 (8.14) 
 
8108 (52.02) 
1215 (13.57) 
1979 (22.93) 
1467 (11.48) 
<0.0001 
Census region 
     South 
     Northeast 
     West 
     Midwest 
 
4662 (36.24) 
3033 (16.83) 
3375 (23.04) 
4332 (23.89) 
 
732 (34.71) 
534 (17.40) 
576 (19.89) 
791 (28.00) 
 
3930 (36.54) 
2499 (16.72) 
2799 (23.65) 
3541 (23.08) 
0.0025 
Annual household income 
     <$10,000 
     $10,000-24,999 
     $25,000-49,999 
     $50,000-74,999 
     ≥$75,000 
 
1318 (9.28) 
4297 (27.31) 
4276 (26.41) 
2086 (12.43) 
3425 (24.57) 
 
259 (9.79) 
896 (32.87) 
703 (25.86) 
289 (10.07) 
486 (21.41) 
 
1059 (9.18) 
3401 (26.23) 
3573 (26.52) 
1797 (12.89) 
2939 (25.19) 
<0.0001 
Highest level of educational 
attainment 
     <High School 
     High School/GED 
     Some college 
     ≥College graduate 
 
 
959 (9.23) 
5244 (34.96) 
5991 (42.25) 
3208 (13.56) 
 
 
236 (12.03) 
940 (36.00) 
1029 (41.47) 
428 (10.50) 
 
 
723 (8.69) 
4304 (34.75) 
4962 (42.40) 
2780 (14.16) 
0.0002 
Employment status 
     Currently employed 
     Not currently employed 
 
8930 (53.58) 
6472 (46.42) 
 
1467 (51.46) 
1166 (48.54) 
 
7463 (54.00) 
5306 (46.00) 
0.16 
Past year cigarette or e-cigarette 
use 
541 (3.60) 204 (7.66) 337 (2.80) <0.0001 
Heavy drinker 1299 (8.25) 294 (11.23) 1005 (7.66) <0.0001 
Binge drinker 4663 (27.93) 869 (32.07) 3794 (27.12) 0.0014 
General health status 
     Excellent 
     Very good 
     Good 
     Fair 
     Poor 
 
4038 (25.83) 
6076 (38.98) 
4172 (27.69) 
991 (6.51) 
125 (0.98) 
 
345 (13.58) 
902 (34.10) 
968 (36.49) 
352 (13.42) 
66 (2.41) 
 
3693 (28.23) 
5174 (39.93) 
3204 (25.97) 
639 (5.16) 
59 (0.70) 
<0.0001 
Have a chronic health condition 3746 (23.77) 1000 (39.24) 2746 (20.74) <0.0001 
Have health insurance 13422 (85.83) 2293 (86.69) 11129 (85.66) 0.42 
Have a primary care provider 9799 (63.04) 1821 (68.72) 7978 (61.92) <0.0001 
Did not see a doctor in the past 12 
months due to cost 
1967 (13.55) 632 (25.57) 1335 (11.20) <0.0001 
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Time since last visited a doctor for 
a routine checkup 
     <1 year ago 
     1 year to 2 years ago 
     2 years to 5 years ago 
     >5 years ago 
     Never 
 
 
9228 (61.56) 
2838 (18.06) 
2049 (12.26) 
1115 (7.01) 
172 (1.11) 
 
 
1560 (59.25) 
505 (19.01) 
342 (13.24) 
204 (7.92) 
22 (0.59) 
 
 
7668 (62.01) 
2333 (17.87) 
1707 (12.06) 
911 (6.84) 
150 (1.22) 
0.14 
Meet the CDC definition for being at 
high risk for HIV 
2618 (17.61) 665 (26.69) 1953 (15.83) <0.0001 
Self-reported sexual orientation 
     Straight 
     Gay 
     Lesbian 
     Bisexual 
     Other 
 
6212 (90.02) 
124 (1.60) 
67 (1.06) 
442 (5.53) 
114 (1.80) 
 
939 (77.14) 
28 (2.60) 
28 (2.42) 
187 (15.58) 
28 (2.26) 
 
5473 (92.44) 
96 (1.41) 
39 (0.80) 
255 (3.64) 
86 (1.71) 
<0.0001 
1 All percentages and means reported in table are weighted to reflect the youth population aged 
18 to 24 years old in 2016 
2 P-values reported in this table for the categorical variables are for the Rao-Scott chi-square tests 
for differences in characteristics by depression status 
3 P-values reported in this table for the continuous variables are from regression models that are 
weighted to the 2016 youth population aged 18 to 24 years old and that take into account the 
sample’s complex survey design 
4 Sexual orientation data was only available for a subset of participants as this survey module was 
only administered among a select number of US states; there were 7,159 participants in this 
restricted cohort who met all inclusion criteria 
 
 
Association between a lifetime history of a depressive disorder and ever tested 
for HIV: 
The findings from the weighted logistic regression models used to assess 
the association between a lifetime history of a depressive disorder and ever 
tested for HIV are presented in Table 4.2.  In unadjusted analyses, subjects with 
a lifetime history of a depressive disorder had 1.5 times the likelihood of ever 
receiving an HIV test compared to those subjects without a lifetime history of a 
depressive disorder (OR = 1.52, 95% CI = 1.31-1.75).  The association between 
lifetime history of a depressive disorder and ever receiving an HIV test remained 
statistically significant after controlling for the clusters of study covariates; 
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however, this association weakened slightly as more covariates were included in 
the logistic regression models.  In the adjusted model that controlled for socio-
demographic variables, substance use variables, personal background and life 
experience variables, enabling factors, and risk for HIV, subjects with a lifetime 
history of a depressive disorder had 1.3 times the likelihood of ever receiving an 
HIV test compared to those subjects without a lifetime history of a depressive 
disorder (OR = 1.32, 95% CI = 1.11-1.57) (Table 4.2, Model 5).  When the 
analysis was restricted to the cohort of 7,159 subjects with sexual orientation 
data so that sexual orientation could be added to the weighted logistic regression 
model, subjects with a lifetime history of a depressive disorder had 1.5 times the 
likelihood of ever receiving an HIV test compared to those without a lifetime 
history of a depressive disorder (OR = 1.48, 95% CI = 1.16-1.89) (Table 4.2, 
Model 6).   
All study covariates except highest level of educational attainment and 
having a PCP were statistically significantly associated with ever receiving an 
HIV test.  Binge drinker, general health status, and chronic health condition were 
statistically significant in their unadjusted weighted logistic regression models but 
insignificant in the final adjusted weighted logistic regression models (Table 4.2, 
Models 5 and 6).  Heavy drinker, general health status, and inability to see a 
doctor due to cost were statistically significant in their unadjusted weighted 
logistic regression models and the final adjusted weighted logistic regression 
model that controlled for all study covariates except sexual orientation (Table 4.2, 
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Model 5).  However, when sexual orientation was added to the weighted logistic 
regression model, heavy drinker and inability to see a doctor due to cost became 
insignificant (Table 4.2, Model 6).  Female gender, non-Hispanic black and 
Hispanic race, annual household income less than $75,000, employment status, 
past year cigarette or e-cigarette use, meeting the CDC criteria for being at high 
risk for HIV, and gay and bisexual orientations were positively associated with 
ever being tested for HIV.  Being from the West or Midwest and having a routine 
checkup more than 1 year ago were negatively associated with ever being tested 
for HIV (Table 4.2). 
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Table 4.2:  Unadjusted and adjusted associations between lifetime history of a depressive disorder and 
ever being tested for HIV in the 2016 Behavioral Risk Factor Surveillance Survey1, 2, 3, 4 
Predictor Unadjusted 
OR (95% CI) 
Model 1 
OR (95% CI) 
Model 2 
OR (95% CI) 
Model 3 
OR (95% CI) 
Model 4 
OR (95% CI) 
Model 5 
OR (95% CI) 
Model 6 
OR (95% CI) 
Lifetime 
depressive 
disorder 
1.52 (1.31, 1.75) 1.61 (1.37, 1.90) 1.52 (1.28, 1.79) 1.47 (1.24, 1.74) 1.44 (1.21, 1.71) 1.32 (1.11, 1.57) 1.48 (1.16, 1.89) 
Socio-
demographics 
       
Gender 
     Female 
     Male 
 
1.35 (1.20, 1.51) 
REF 
 
1.32 (1.17, 1.48) 
REF 
 
1.37 (1.22, 1.54) 
REF 
 
1.38 (1.22, 1.55) 
REF 
 
1.31 (1.16, 1.48) 
REF 
 
1.38 (1.23, 1.56) 
REF 
 
1.61 (1.34, 1.92) 
REF 
Race/ethnicity 
     White 
     Black 
     Hispanic 
     Other 
 
REF 
2.54 (2.11, 3.05) 
1.39 (1.19, 1.62) 
0.82 (0.67, 1.00) 
 
REF 
2.55 (2.10, 3.11) 
1.37 (1.16, 1.63) 
0.93 (0.76, 1.14) 
 
REF 
2.74 (2.24, 3.34) 
1.43 (1.20, 1.70) 
0.97 (0.79, 1.19) 
 
REF 
2.72 (2.23, 3.33) 
1.41 (1.19, 1.68) 
0.96 (0.78, 1.19) 
 
REF 
2.55 (2.08, 3.14) 
1.36 (1.14, 1.62) 
0.96 (0.78, 1.18) 
 
REF 
2.51 (2.05, 3.07) 
1.38 (1.15, 1.64) 
0.97 (0.79, 1.20) 
 
REF 
2.68 (2.04, 3.52) 
1.57 (1.23, 2.00) 
1.03 (0.76, 1.40) 
Census region 
     South 
     Northeast 
     West 
     Midwest 
 
REF 
0.82 (0.71, 0.95) 
0.70 (0.59, 0.82) 
0.61 (0.53, 0.71) 
 
REF 
0.98 (0.84, 1.15) 
0.79 (0.66, 0.93) 
0.67 (0.58, 0.78) 
 
REF 
0.97 (0.83, 1.14) 
0.79 (0.67, 0.94) 
0.66 (0.57, 0.77) 
 
REF 
0.97 (0.83, 1.14) 
0.79 (0.67, 0.94) 
0.66 (0.57, 0.77) 
 
REF 
0.95 (0.81, 1.11) 
0.81 (0.68, 0.96) 
0.66 (0.57, 0.77) 
 
REF 
0.94 (0.80, 1.11) 
0.80 (0.67, 0.95) 
0.64 (0.55, 0.75) 
 
REF 
1.00 (0.79, 1.27) 
0.77 (0.59, 1.00) 
0.61 (0.48, 0.77) 
Annual household 
income 
     <$10,000 
     $10,000-24,999 
     $25,000-49,999 
     $50,000-74,999 
     ≥$75,000 
 
 
1.26 (0.99, 1.59) 
1.95 (1.65, 2.30) 
1.52 (1.29, 1.80) 
1.22 (0.99, 1.50) 
REF 
 
 
1.21 (0.94, 1.55) 
1.71 (1.43, 2.04) 
1.37 (1.15, 1.63) 
1.17 (0.95, 1.45) 
REF 
 
 
1.21 (0.94, 1.56) 
1.74 (1.45, 2.08) 
1.40 (1.17, 1.68) 
1.18 (0.95, 1.47) 
REF 
 
 
1.19 (0.93, 1.54) 
1.73 (1.45, 2.07) 
1.41 (1.18, 1.69) 
1.20 (0.97, 1.49) 
REF 
 
 
1.24 (0.97, 1.60) 
1.76 (1.46, 2.10) 
1.43 (1.19, 1.71) 
1.20 (0.97, 1.49) 
REF 
 
 
1.21 (0.94, 1.56) 
1.79 (1.49, 2.15) 
1.44 (1.20, 1.73) 
1.20 (0.97, 1.50) 
REF 
 
 
1.46 (1.01, 2.12) 
1.71 (1.32, 2.20) 
1.39 (1.07, 1.81) 
1.31 (0.96, 1.80) 
REF 
Educational 
attainment 
     <HS 
     HS/GED 
     Some college 
     ≥College grad 
 
0.96 (0.77, 1.21) 
0.94 (0.81, 1.09) 
1.05 (0.91, 1.21) 
REF 
 
0.89 (0.70, 1.13) 
0.84 (0.72, 0.98) 
1.04 (0.89, 1.21) 
REF 
 
0.90 (0.70, 1.14) 
0.86 (0.73, 1.00) 
1.04 (0.89, 1.21) 
REF 
 
0.88 (0.68, 1.12) 
0.85 (0.73, 1.00) 
1.04 (0.89, 1.21) 
REF 
 
0.87 (0.67, 1.11) 
0.83 (0.71, 0.98) 
1.02 (0.88, 1.20) 
REF 
 
0.84 (0.65, 1.09) 
0.80 (0.68, 0.95) 
0.98 (0.84, 1.15) 
REF 
 
0.72 (0.50, 1.03) 
0.70 (0.55, 0.90) 
0.83 (0.66, 1.05) 
REF 
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Employment status 
     Employed 
     Not employed 
 
1.52 (1.36, 1.71) 
REF 
 
1.64 (1.45, 1.86) 
REF 
 
1.58 (1.39, 1.79) 
REF 
 
1.58 (1.39, 1.79) 
REF 
 
1.63 (1.44, 1.85) 
REF 
 
1.61 (1.42, 1.83) 
REF 
 
1.79 (1.49, 2.15) 
REF 
Substance Use 
Variables 
       
Past year cigarette 
or e-cigarette use 
2.40 (1.87, 3.07)  2.21 (1.69, 2.89) 2.14 (1.64, 2.81) 2.16 (1.65, 2.84) 1.94 (1.44, 2.61) 2.14 (1.36, 3.36) 
Heavy drinker 1.68 (1.41, 2.01)  1.46 (1.19, 1.79) 1.47 (1.19, 1.80) 1.50 (1.22, 1.85) 1.27 (1.03, 1.57) 1.17 (0.86, 1.60) 
Binge drinker 1.29 (1.15, 1.44)  1.25 (1.08, 1.44) 1.25 (1.09, 1.45) 1.27 (1.10, 1.46) 1.11 (0.96, 1.29) 1.18 (0.95, 1.45) 
Personal 
background/life 
experiences 
variables 
       
General health 
status 
     Excellent 
     Very good 
     Good 
     Fair 
     Poor 
 
 
REF 
0.88 (0.76, 1.02) 
1.04 (0.89, 1.22) 
1.62 (1.29, 2.04) 
1.32 (0.68, 2.56) 
   
 
REF 
0.83 (0.71, 0.96) 
0.85 (0.72, 1.01) 
1.20 (0.93, 1.55) 
0.89 (0.46, 1.75) 
 
 
REF 
0.83 (0.72, 0.97) 
0.85 (0.72, 1.01) 
1.18 (0.91, 1.52) 
0.98 (0.52, 1.85) 
 
 
REF 
0.86 (0.74, 1.01) 
0.87 (0.73, 1.03) 
1.23 (0.95, 1.58) 
0.90 (0.42, 1.94) 
 
 
REF 
0.93 (0.74, 1.17) 
1.06 (0.83, 1.35) 
1.37 (0.96, 1.96) 
1.34 (0.42, 4.27) 
Have a chronic 
health condition 
1.24 (1.09, 1.40)   1.14 (0.99, 1.31) 1.11 (0.96, 1.28) 1.11 (0.96, 1.28) 1.17 (0.95, 1.45) 
Enabling Factors        
Have health 
insurance 
0.82 (0.69, 0.96)    1.00 (0.82, 1.21) 1.01 (0.83, 1.23) 1.02 (0.76, 1.37) 
Have a primary 
care provider 
0.99 (0.88, 1.12)    0.98 (0.86, 1.12) 0.97 (0.84, 1.11) 1.06 (0.87, 1.29) 
Did not see a 
doctor in the past 
12 months due to 
cost 
1.73 (1.47, 2.04)    1.35 (1.10, 1.66) 1.30 (1.06, 1.59) 1.11 (0.85, 1.46) 
Time since last 
visited a doctor for 
a routine checkup 
     <1 year ago 
     1-2 years ago 
     2-5 years ago 
 
 
 
REF 
0.74 (0.64, 0.86) 
0.66 (0.56, 0.78) 
    
 
 
REF 
0.69 (0.59, 0.80) 
0.57 (0.47, 0.70) 
 
 
 
REF 
0.67 (0.57, 0.79) 
0.55 (0.45, 0.67) 
 
 
 
REF 
0.65 (0.51, 0.82) 
0.64 (0.48, 0.85) 
  
2
0
0
 
     >5 years ago 
     Never 
0.71 (0.56, 0.90) 
0.63 (0.38, 1.02) 
0.62 (0.48, 0.81) 
0.53 (0.31, 0.90) 
0.64 (0.49, 0.84) 
0.51 (0.28, 0.95) 
0.76 (0.50, 1.14) 
0.77 (0.34, 1.75) 
Risk for HIV        
Meet the CDC 
definition for being 
at high risk for HIV 
2.95 (2.57, 3.38)     2.82 (2.43, 3.27) 2.83 (2.29, 3.49) 
Sexual 
orientation 
       
Sexual orientation 
     Straight 
     Gay 
     Lesbian 
     Bisexual 
     Other 
 
REF 
2.46 (1.43, 4.24) 
1.78 (1.33, 2.38) 
0.97 (0.50, 1.87) 
      
REF 
3.26 (2.00, 5.31) 
0.65 (0.24, 1.78) 
1.37 (1.01, 1.86) 
0.79 (0.35, 1.75) 
C-statistic N/A 0.65 0.66 0.67 0.68 0.70 0.71 
1 All models take into account the Behavioral Risk Factor Surveillance Survey multistage complex survey design 
2 Unadjusted models and Models 1-5 are weighted to reflect the 2016 youth population aged 18 to 24 years old in the US 
3 Unadjusted models and Models 1-5 are based on the same 15,402 subjects 
4 Sexual orientation data is only available for a subset of participants whose state administered the sexual orientation module; therefore, 
Model 6 is based on the 7,159 subjects who met all inclusion criteria and had sexual orientation data 
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Association between a lifetime history of a depressive disorder and past year test 
for HIV: 
Table 4.3 presents findings from the weighted logistic regression models 
used to assess the association between lifetime history of a depressive disorder 
and past year test for HIV.  In unadjusted analyses, subjects with a lifetime 
history of a depressive disorder had 1.3 times the likelihood of having a past year 
test for HIV compared to those subjects without a lifetime history of a depressive 
disorder (OR = 1.28, 95% CI = 1.10-1.50).  The association between lifetime 
history of a depressive disorder became insignificant in the final weighted logistic 
regression models after controlling for all clusters of study covariates (Table 4.3, 
Models 5 and 6). 
All study covariates except highest level of educational attainment, chronic 
health condition, and having a PCP were statistically significantly associated with 
past year HIV test.  Binge drinker, general health status, health insurance status, 
and having a PCP were statistically significant in their unadjusted weighted 
logistic regression models but insignificant in the final adjusted weighted logistic 
regression models (Table 4.3, Models 5 and 6).  Census region, annual 
household income, heavy drinker, and inability to see a doctor due to cost were 
statistically significant in the unadjusted weighted logistic regression models and 
the final adjusted weighted logistic regression model that controlled for all study 
covariates except sexual orientation (Table 4.3, Model 5); however, when sexual 
orientation was included as a covariate in the weighted logistic regression model, 
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these study covariates became insignificant (Table 4.3, Model 6).  Female 
gender, non-Hispanic black and Hispanic race, employment status, past year 
cigarette or e-cigarette use, meeting the CDC definition for being at high risk for 
HIV, and gay and bisexual orientations were positively associated with having a 
past year test for HIV.  Being from the Northeast, West, and Midwest, having a 
routine checkup more than 1 year ago, and lesbian sexual orientation were 
negatively associated with past year HIV test (Table 4.3). 
 
 
Prevalence of HIV testing among subgroups at high risk for HIV: 
Table 4.4 presents the prevalence of HIV testing among subpopulations of 
18 to 24 year olds previously identified as being at high risk for acquiring HIV.  
Among racial and ethnic subgroups, subjects identifying as non-Hispanic black 
were most likely to be tested for HIV, with 50% of non-Hispanic blacks ever 
tested for HIV and 35% tested for HIV in the past year.  Subjects identifying as 
Hispanic were least to ever be tested for HIV (24.4%) while subjects identifying 
as non-Hispanic white were least likely to be tested for HIV within the past year 
(17.0%).  Subjects who met the CDC’s definition for being at high risk for HIV 
were twice as likely to be tested for HIV as subjects who did not meet the CDC’s 
definition for being at high risk for HIV, with 53% ever tested for HIV and 40% 
tested for HIV in the past year.  Within sexual orientation subgroups, gay men 
were the most likely to be tested for HIV.  Almost sixty-five percent of subjects 
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who identified as being gay were ever tested for HIV and just over 57% were 
tested for HIV within the past year.  Heterosexual subjects were least likely to 
ever be tested for HIV, with less than one-third ever tested for HIV.  Subjects who 
identified as lesbian reported the fewest past year HIV tests, with less than 10% 
tested in the past year. 
 
 
Moderation effects: 
Race/ethnicity, meeting the CDC definition for being at high risk for HIV, 
and sexual orientation did not moderate the associations between lifetime history 
of a depressive disorder and HIV testing (p > 0.05) (Table 4.5).   
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Table 4.3:  Unadjusted and adjusted associations between lifetime history of a depressive disorder and 
past year test for HIV in the 2016 Behavioral Risk Factor Surveillance Survey1, 2, 3, 4 
Predictor Unadjusted 
OR (95% CI) 
Model 1 
OR (95% CI) 
Model 2 
OR (95% CI) 
Model 3 
OR (95% CI) 
Model 4 
OR (95% CI) 
Model 5 
OR (95% CI) 
Model 6 
OR (95% CI) 
Lifetime 
depressive 
disorder 
1.28 (1.10, 1.50) 1.37 (1.15, 1.63) 1.29 (1.08, 1.54) 1.29 (1.08, 1.54) 1.26 (1.05, 1.50) 1.13 (0.94, 1.35) 1.14 (0.88, 1.47) 
Socio-
demographics 
       
Gender 
     Female 
     Male 
 
1.38 (1.21, 1.57) 
REF 
 
1.33 (1.16, 1.52) 
REF 
 
1.38 (1.20, 1.58) 
REF 
 
1.39 (1.21, 1.59) 
REF 
 
1.29 (1.13, 1.48) 
REF 
 
1.38 (1.2, 1.59) 
REF 
 
1.63 (1.33, 1.99) 
REF 
Race/ethnicity 
     White 
     Black 
     Hispanic 
     Other 
 
REF 
2.68 (2.22, 3.23) 
1.54 (1.29, 1.84) 
0.89 (0.69, 1.14) 
 
REF 
2.62 (2.15, 3.20) 
1.53 (1.27, 1.86) 
0.96 (0.75, 1.23) 
 
REF 
2.83 (2.31, 3.45) 
1.60 (1.32, 1.94) 
1.00 (0.79, 1.03) 
 
REF 
2.81 (2.30, 3.44) 
1.57 (1.30, 1.91) 
1.00 (0.78, 1.28) 
 
REF 
2.60 (2.13, 3.19) 
1.52 (1.25, 1.85) 
0.99 (0.78, 1.28) 
 
REF 
2.56 (2.10, 3.13) 
1.56 (1.28, 1.90) 
1.02 (0.79, 1.32) 
 
REF 
2.78 (2.09, 3.69) 
1.57 (1.20, 2.05) 
1.08 (0.75, 1.55) 
Census region 
     South 
     Northeast 
     West 
     Midwest 
 
REF 
0.74 (0.62, 0.89) 
0.75 (0.62, 0.89) 
0.66 (0.56, 0.78) 
 
REF 
0.87 (0.73, 1.05) 
0.83 (0.68, 1.00) 
0.74 (0.63, 0.88) 
 
REF 
0.86 (0.72, 1.03) 
0.83 (0.68, 1.01) 
0.73 (0.61, 0.86) 
 
REF 
0.86 (0.71, 1.03) 
0.83 (0.68, 1.01) 
0.73 (0.61, 0.86) 
 
REF 
0.80 (0.67, 0.97) 
0.84 (0.70, 1.02) 
0.72 (0.60, 0.85) 
 
REF 
0.79 (0.65, 0.95) 
0.83 (0.68, 1.01) 
0.69 (0.58, 0.82) 
 
REF 
0.97 (0.73, 1.27) 
0.85 (0.63, 1.14) 
0.72 (0.55, 0.95) 
Annual 
household 
income 
   <$10,000 
   $10,000-24,999 
   $25,000-49,999 
   $50,000-74,999 
   ≥$75,000 
 
 
 
1.25 (0.97, 1.62) 
1.64 (1.35, 1.99) 
1.31 (1.07, 1.59) 
1.13 (0.89, 1.44) 
REF 
 
 
 
1.10 (0.84, 1.45) 
1.39 (1.13, 1.70) 
1.16 (0.94, 1.43) 
1.08 (0.85, 1.38) 
REF 
 
 
 
1.11 (0.84, 1.45) 
1.41 (1.15, 1.74) 
1.19 (0.96, 1.47) 
1.09 (0.85, 1.40) 
REF 
 
 
 
1.09 (0.83, 1.44) 
1.41 (1.15, 1.73) 
1.19 (0.97, 1.47) 
1.09 (0.85, 1.40) 
REF 
 
 
 
1.19 (0.90, 1.56) 
1.47 (1.20, 1.81) 
1.22 (0.99, 1.51) 
1.11 (0.86, 1.42) 
REF 
 
 
 
1.14 (0.87, 1.50) 
1.50 (1.21, 1.85) 
1.24 (1.00, 1.53) 
1.11 (0.86, 1.43) 
REF 
 
 
 
1.27 (0.86, 1.86) 
1.42 (1.06, 1.90) 
1.23 (0.91, 1.67) 
1.16 (0.82, 1.64) 
REF 
Educational 
attainment 
     <HS 
     HS/GED 
     Some college 
     ≥College grad 
 
 
1.04 (0.79, 1.37) 
0.98 (0.83, 1.17) 
1.20 (1.01, 1.42) 
REF 
 
 
0.94 (0.71, 1.25) 
0.87 (0.72, 1.04) 
1.14 (0.96, 1.37) 
REF 
 
 
0.96 (0.72, 1.29) 
0.90 (0.74, 1.08) 
1.16 (0.97, 1.38) 
REF 
 
 
0.94 (0.70, 1.27) 
0.89 (0.74, 1.07) 
1.15 (0.96, 1.38) 
REF 
 
 
0.94 (0.70, 1.27) 
0.87 (0.72, 1.05) 
1.13 (0.94, 1.35) 
REF 
 
 
0.92 (0.68, 1.26) 
0.84 (0.69, 1.01) 
1.07 (0.90, 1.30) 
REF 
 
 
0.75 (0.48, 1.18) 
0.77 (0.58, 1.02) 
0.99 (0.75, 1.29) 
REF 
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Employment 
status 
     Employed 
     Not employed 
 
1.25 (1.10, 1.43) 
REF 
 
1.34 (1.17, 1.55) 
REF 
 
1.29 (1.12, 1.49) 
REF 
 
1.28 (1.11, 1.48) 
REF 
 
1.35 (1.17, 1.56) 
REF 
 
1.32 (1.14, 1.53) 
REF 
 
1.37 (1.12, 1.69) 
REF 
Substance Use 
Variables 
       
Past year 
cigarette or e-
cigarette use 
1.90 (1.45, 2.48)  1.82 (1.38, 2.42) 
 
1.79 (1.35, 2.38) 1.81 (1.36, 2.41) 1.57 (1.15, 2.16) 1.73 (1.07, 2.80) 
Heavy drinker 1.74 (1.44, 2.11)  1.54 (1.23, 1.92) 1.54 (1.23, 1.92) 1.60 (1.28, 2.01) 1.34 (1.05, 1.69) 1.11 (0.79, 1.57) 
Binge drinker 1.30 (1.14, 1.48)  1.27 (1.09, 1.49) 1.27 (1.09, 1.50) 1.31 (1.12, 1.54) 1.11 (0.94, 1.32) 1.24 (0.98, 1.57) 
Personal 
background/life 
experiences 
variables 
       
General health 
status 
     Excellent 
     Very good 
     Good 
     Fair 
     Poor 
 
 
REF 
0.86 (0.73, 1.02) 
1.05 (0.88, 1.25) 
1.51 (1.17, 1.94) 
1.31 (0.60, 2.86) 
   
 
REF 
0.84 (0.71, 1.00) 
0.90 (0.75, 1.08) 
1.24 (0.94, 1.63) 
1.01 (0.46, 2.22) 
 
 
REF 
0.85 (0.72, 1.01) 
0.92 (0.76, 1.10) 
1.23 (0.94, 1.63) 
1.17 (0.53, 2.57) 
 
 
REF 
0.90 (0.75, 1.07) 
0.95 (0.79, 1.14) 
1.31 (0.99, 1.73) 
1.06 (0.40, 2.79) 
 
 
REF 
0.99 (0.77, 1.28) 
1.24 (0.95, 1.61) 
1.52 (1.03, 2.25) 
1.27 (0.29, 5.50) 
Have a chronic 
health condition 
0.99 (0.86, 1.15)   0.91 (0.78, 1.06) 0.87 (0.74, 1.02) 0.86 (0.73, 1.00) 0.85 (0.68, 1.06) 
Enabling 
Factors 
       
Have health 
insurance 
0.88 (0.73, 1.06)    1.01 (0.81, 1.25) 1.03 (0.82, 1.29) 0.96 (0.69, 1.34) 
Have a primary 
care provider 
1.13 (0.99, 1.30)    1.08 (0.92, 1.27) 1.07 (0.91, 1.26) 1.17 (0.93, 1.47) 
Did not see a 
doctor in the past 
12 months due to 
cost 
1.56 (1.30, 1.87)    1.36 (1.10, 1.69) 1.31 (1.06, 1.62) 1.21 (0.90, 1.63) 
Time since last 
visited a doctor 
 
 
 
    
 
 
 
 
 
 
 
 
  
2
0
6
 
for a routine 
checkup 
     <1 year ago 
     1-2 years ago 
     2-5 years ago 
     >5 years ago 
     Never 
 
REF 
0.62 (0.52, 0.75) 
0.51 (0.41, 0.63) 
0.45 (0.34, 0.59) 
0.69 (0.42, 1.15) 
 
REF 
0.85 (0.48, 0.70) 
0.47 (0.37, 0.59) 
0.42 (0.31, 0.56) 
0.61 (0.34, 1.07) 
 
REF 
0.56 (0.46, 0.68) 
0.44 (0.35, 0.56) 
0.43 (0.32, 0.58) 
0.58 (0.30, 1.14) 
 
REF 
0.59 (0.41, 0.78) 
0.57 (0.41, 0.78) 
0.56 (0.37, 0.84) 
1.10 (0.49, 2.45) 
Risk for HIV        
Meet the CDC 
definition for 
being at high risk 
for HIV 
3.26 (2.81, 3.77)     3.23 (2.75, 3.80) 2.99 (2.38, 3.76) 
Sexual 
orientation 
       
Sexual 
orientation 
     Straight 
     Gay 
     Lesbian 
     Bisexual 
     Other 
 
REF 
5.71 (3.26, 9.98) 
0.44 (0.18, 1.08) 
1.83 (1.34, 2.51) 
0.75 (0.37, 1.53) 
      
REF 
4.53 (2.74, 7.49) 
0.29 (0.12, 0.70) 
1.52 (1.07, 2.16) 
0.61 (0.31, 1.20) 
C-statistic N/A 0.63 0.65 0.65 0.67 0.71 0.71 
1 All models take into account the Behavioral Risk Factor Surveillance Survey multistage complex survey design 
2 Unadjusted models and Models 1-5 are weighted to reflect the 2016 youth population aged 18 to 24 years old in the US 
3 Unadjusted models and Models 1-5 are based on the same 15,402 subjects 
4 Sexual orientation data is only available for a subset of participants whose state administered the sexual orientation module; therefore, 
Model 6 is based on the 7,159 subjects who met all inclusion criteria and had sexual orientation data 
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Table 4.4:  Prevalence of HIV testing among subpopulations of 18 to 24 
year olds at high risk for acquiring HIV in the 2016 Behavioral Risk Factor 
Surveillance Survey1, 2, 3, 4 
HIV Risk groups Ever tested for HIV 
N (Weighted %) 
Past year test for HIV 
N (Weighted %) 
Race/ethnicity   
     White 2778 (28.29) 1628 (16.99) 
     Black 726 (50.02) 505 (35.38) 
     Hispanic 471 (24.36) 535 (23.98) 
Meet the CDC definition for being 
at high risk for HIV 
  
     Yes 1321 (53.03) 947 (39.38) 
     No 3454 (27.68) 2000 (16.64) 
Men who have sex with men 
(MSM) 
  
     Yes 131 (47.16) 105 (40.33) 
     No 2077 (30.81) 1268 (19.47) 
Detailed sexual orientation   
     Heterosexual 1887 (29.93) 1141 (19.03) 
     Gay 78 (64.49) 66 (57.27) 
     Lesbian 27 (31.15) 17 (9.33) 
     Bisexual 196 (43.37) 137 (30.21) 
     Unsure 33 (29.18) 20 (14.79) 
1 All descriptive statistics take into account the Behavioral Risk Factor Surveillance Survey 
multistage complex survey design 
2 All percentages are weighted to reflect the 2016 youth population aged 18 to 24 years old in the 
US 
3 All subgroup analyses except the sexual orientation orientations (MSM and detailed sexual 
orientation) are based on the same 15,402 subjects 
4 Sexual orientation data is only available for a subset of participants whose state administered 
the sexual orientation module; therefore, the subgroup analyses for MSM and detailed sexual 
orientation are based on the 7,159 subjects who met all inclusion criteria and had sexual 
orientation data  
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Table 4.5: Adjusted associations between lifetime history of a depressive 
disorder and HIV testing among pre-specified sub-cohorts1, 2, 3, 4, 5  
HIV Risk groups Ever tested for HIV Past year test for HIV 
OR (95% CI) P-value OR (95% CI) P-value 
Race/ethnicity  0.70  0.22 
     White 1.23 (1.08, 1.40)  1.15 (0.99, 1.34)  
     Black 1.03 (0.72, 1.47)  0.80 (0.58, 1.14)  
     Hispanic 1.29 (0.93, 1.78)  1.00 (0.73, 1.35)  
Meet the CDC 
definition for being at 
high risk for HIV 
 0.19  0.58 
     Yes 1.18 (1.08, 1.29)  1.07 (0.97, 1.18)  
     No 1.11 (1.00, 1.24)  1.04 (0.93, 1.17)  
Men who have sex 
with men (MSM) 
 0.62  0.84 
     Yes 1.17 (0.95, 1.45)  1.10 (0.88, 1.37)  
     No 1.24 (1.09, 1.40)  1.07 (0.94, 1.22)  
Detailed sexual 
orientation 
 0.38  0.07 
     Heterosexual 1.21 (1.06, 1.38)  1.07 (0.93, 1.23)  
     Gay 1.52 (0.83, 2.79)  1.36 (0.78, 2.37)  
     Lesbian 2.58 (1.12, 5.94)  0.41 (0.18, 0.96)  
     Bisexual 1.11 (0.84, 1.49)  0.96 (0.68, 1.34)  
     Unsure 1.40 (1.08, 1.82)  1.02 (0.78, 1.32)  
1 All models take into account the Behavioral Risk Factor Surveillance Survey multistage complex 
survey design 
2 Models are weighted to reflect the 2016 youth population aged 18 to 24 years old in the US 
3 All subgroup analyses except the sexual orientation orientations (MSM and detailed sexual 
orientation) are based on the same 15,402 subjects 
4 Sexual orientation data is only available for a subset of participants whose state administered 
the sexual orientation module; therefore, the subgroup analyses for MSM and detailed sexual 
orientation are based on the 7,159 subjects who met all inclusion criteria and had sexual 
orientation data  
5 P-values presented in this table are for the interaction term to test whether or not the 
association of depression differs among subgroups 
 
 
Sensitivity Analysis Findings 
Sensitivity analyses were conducted to assess the robustness of the study 
findings.  The first set of sensitivity analyses examined the relationship between 
lifetime history of a depressive disorder and other preventative medicine 
procedures to see whether the findings were comparable to those found for HIV 
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testing.  Table 4.6 presents the adjusted associations between lifetime 
depressive disorders and other preventative medicine procedures.  According to 
these analyses, subjects with a lifetime history of a depressive disorder were 
statistically significantly more likely to have a past year flu shot compared to 
those subjects without a lifetime history of a depressive disorder (OR = 1.20, 
95% CI = 1.02-1.41).  Lifetime history of a depressive disorder was not 
significantly associated with receiving a tetanus shot since 2005, receiving a Pap 
smear test among females, receiving the HPV vaccine, or HPV testing among 
females.   The last set of sensitivity analyses involved using multiple imputation 
techniques to assess the impact of missing data on the study findings.  Using 
multiple imputation did not change the study results (Table 4.7).   
 
Table 4.6:  Adjusted associations between lifetime history of a depressive 
disorder and other preventative medicine procedures1, 2, 3, 4 
Procedure Depression 
OR (95% CI) 
Past year flu shot 1.20 (1.02, 1.41) 
Tetanus shot since 2005 0.84 (0.61, 1.14) 
Pap smear (females only) 1.22 (0.98, 1.50) 
All HPV vaccination doses 1.29 (0.69, 2.40) 
At least 1 HPV vaccination dose 0.81 (0.45, 1.48) 
HPV testing (females only) 1.15 (0.93, 1.43) 
1 All models take into account the Behavioral Risk Factor Surveillance Survey multistage complex 
survey design 
2 Models are weighted to reflect the 2016 youth population aged 18 to 24 years old in the US 
3 Models are based on the same 15,343 subjects 
4 All models control for the following covariates gender, race/ethnicity, census region, annual 
household income, educational attainment, past year cigarette or e-cigarette use, heavy 
drinking, binge drinking, physical impairments, mental impairments, general health status, 
chronic health conditions, health insurance, having a primary care provider, inability to see a 
doctor in the last 12 months due to cost, and time since last visited a doctor for a routine 
checkup 
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Table 4.7:  Multiple imputation findings for the adjusted associations 
between lifetime history of a depressive disorder and HIV testing in the 
2016 Behavioral Risk Factor Surveillance Survey1, 2, 3 
 Ever tested for 
HIV 
Past year HIV 
test 
Model 1 
OR (95% CI) 
Model 2 
OR (95% CI) 
Entire sample 1.21 (1.05, 1.39) 1.01 (0.87, 1.16) 
Subgroups   
Primary care provider   
     Have a PCP 1.20 (1.01, 1.41) 1.04 (0.87, 1.24) 
     Do not have a PCP 1.21 (0.96, 1.52) 0.93 (0.73, 1.20) 
Time since last doctor’s 
visit 
  
     < 1 year 1.11 (0.94, 1.32) 0.99 (0.82, 1.18) 
     ≥ 1 year 1.35 (1.07, 1.70) 1.02 (0.80, 1.31) 
Race/ethnicity   
     Non-Hispanic white 1.44 (1.24, 1.66) 1.23 (1.04, 1.46) 
     Non-Hispanic black 0.76 (0.47, 1.21) 0.69 (0.44, 1.10) 
     Hispanic 1.13 (0.80, 1.61) 0.90 (0.63, 1.28) 
Meet CDC HIV high risk 
criteria 
  
     Yes 1.33 (1.05, 1.70) 1.05 (0.83, 1.34) 
     No 1.17 (1.00, 1.38) 0.99 (0.83, 1.18) 
Men who have sex with 
men 
  
     MSM 0.98 (0.53, 1.81) 0.86 (0.45, 1.64) 
     Not MSM 1.27 (1.11, 1.46) 1.06 (0.91, 1.22) 
Sexual orientation   
     Heterosexual 1.20 (1.02, 1.41) 1.02 (0.86, 1.21) 
     Gay 1.76 (0.65, 4.76) 1.37 (0.60, 1.14) 
     Lesbian 1.20 (0.41, 3.50) 1.68 (0.16, 2.27) 
     Bisexual 1.07 (0.75, 1.52) 0.91 (0.63, 1.31) 
     Unsure 1.55 (0.73, 3.28) 1.76 (0.47, 2.39) 
1 All models take into account the Behavioral Risk Factor Surveillance Survey multistage complex 
survey design 
2 All models are weighted to reflect the 2016 youth population aged 18 to 24 years old in the US 
3 All models are based on the same 26,626 subjects 
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Discussion 
This study examined the association between lifetime history of 
depressive disorders and HIV testing among a nationally representative sample 
of young adults aged 18 to 24 in the US.  Using data from the 2016 BRFSS, this 
study found that less than one-third of young adults aged 18 to 24 had ever been 
tested for HIV and about one-fifth had been tested within the past year.  The 
likelihood of HIV testing was higher among subjects with lifetime histories of 
depressive disorders, as well as subpopulations of 18 to 24 year olds who were 
previously identified as being at high risk for HIV, namely racial and ethnic 
minorities, men who have sex with men, and young adults engaging in high risk 
sexual behaviors. 
The low rates of HIV testing found among this sample of the general 
young adult population aged 18 to 24 in the US are consistent with previously 
published statistics on youth HIV testing rates.  Several studies show that 
between 30% and 35% of young adults have ever been tested for HIV, and about 
one-third of sexually active 18 to 24 year olds have been tested for HIV 
(Dennison et al., 2014; Van Handel et al., 2016).  HIV testing rates among 
college samples are more variable, with rates ranging between 10% and 58% 
(Caldeira et al., 2012).  Access to HIV testing services on college and university 
campuses may contribute to some of the higher HIV testing rates among some 
college samples (Caldeira et al., 2012).   The rate of ever being tested for HIV 
among the study sample falls in the middle of these ranges, with 32% of subjects 
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reporting that they ever received an HIV test (Van Handel et al., 2016).       
The finding from this study that a lifetime history of depressive disorders 
increased the likelihood of HIV testing among young adults is consistent with two 
previously published studies on the association between depression and HIV 
testing among the general US adult population.  Like the current study, the 
findings from both these previously published studies indicate that depression is 
positively associated with HIV testing (Blumberg & Dickey, 2003; Ostermann et 
al., 2007; Pan et al., 2016); however, the magnitude of the association was found 
to be about half that of the current study.  Several factors may contribute to this 
difference.  First, young adults aged 18 to 24 may engage in more sexual risk 
behaviors than older adults.  Therefore, combining all age groups in a single 
analysis may bias the effect of depression on HIV testing.  Several studies 
partially support this claim, as young adults have been shown to be more likely 
than adults in their 30’s and 40’s to have multiple sexual partners in a year 
(Ashenhurst et al., 2017; Santelli et al., 1998).  Similarly, unlike the current study, 
the previously published work was conducted prior to the publication of the 
CDC’s revised HIV testing practice guidelines when risk based HIV testing as 
opposed to universal HIV testing was the standard of care.  The change in HIV 
testing guidelines towards universal opt-out testing may afford individuals with 
depressive symptoms and disorders more opportunities to be tested for HIV, 
leading to a change in the magnitude of the association over time. 
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There are at least four possible explanations for the reported positive 
association between lifetime history of a depressive disorder and HIV testing 
among young adults aged 18 to 24 in the US.  First, recent research suggests 
that depression often manifests itself through symptoms of nervousness and 
anxiety.  Published studies show that 60% to 70% of depressed individuals have 
a co-morbid anxiety disorder and up to 40% of depressed individuals present 
with anxiety as a central feature of their depressive disorder (Anxiety and 
Depression Association of America; Marano, 2003).  The presence of nervous 
and anxiety symptoms may result in heightened health vigilance resulting in 
greater utilization of available HIV testing services.  A study by Osterman et al. in 
2007 provides support for this theory, as they found that individuals with 
depressive disorders were more likely to perceive themselves to be at risk for 
HIV and to report plans for receiving an HIV test over the next 12 months 
(Ostermann et al., 2007).  
Secondly, more than 1 in 2 patients who present to a primary care 
provider with a depressive disorder have somatization as a feature (Goldberg, 
1979).  Individuals who somaticize typically convert their mood disturbance into 
physical symptoms.  The presence of significant physical symptoms may lead to 
increased use of health services and physical examinations (Steiner et al., 1998).  
The experience of HIV related symptoms, including rapid weight loss, recurring 
fevers, prolonged swelling of the lymph glands, persistent diarrhea, sores of the 
mouth, anus, or genitals, unexplained bruises, or pneumonia ("How can I tell if I 
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have HIV," 2017), may predispose depressed individuals who somaticize to be 
more receptive to opportunities for an HIV test to help alleviate their health 
concerns.   
Thirdly, young adults aged 18 to 24 with a history of depressive symptoms 
or disorders may be more engaged in medical care than those young adults aged 
18 to 24 without a history of depressive symptoms or disorders.  While the final 
logistic regression models controlled for having a primary care provider, time 
since last routine checkup, and inability to visit a doctor due to cost, we were not 
able to capture annual number of clinic visits, annual number of hospital visits, 
annual number of urgent care visits, or aspects of care beyond utilization such as 
trust in the medical system, individual or provider attitudes toward the value of 
preventative health care, and provider awareness of HIV testing guidelines.  
These more nuanced measures of medical care engagement may be associated 
with both depressive disorders and HIV testing, confounding the relationship 
between lifetime history of depressive disorders and HIV testing.  The inability to 
control for such variables in the estimated regression models may mask the true 
relationship between a history of depressive disorders and receipt of an HIV test, 
leading to an overestimate of the association between depressive disorders and 
HIV tests.  More frequent medical visits provide more opportunities for patients 
and clinicians to discuss the benefits of HIV testing.  Clinicians with a strong 
understanding of the HIV prevention literature and the new testing guidelines 
may use these opportunities to promote an HIV test to their patients.  Since 
 215 
clinician recommendations are an important factor in patients receiving 
preventative medicine screenings, more frequent visits with a medical 
professional by individuals with a history of depressive disorders may lead to 
higher rates of HIV testing. 
Lastly, young adults aged 18 to 24 with depressive symptoms and 
disorders have riskier sexual behaviors and are more likely to receive treatment 
for sexually transmitted infections (STIs) than young adults without depressive 
symptoms or disorders (Bacic, 2018b; Kahn et al., 2009).  Higher rates of STI 
treatment, affords young adults more opportunities to be offered an HIV test.  
Since they are already providing blood, urine, and tissue samples as part of their 
STI symptom treatment, individuals seeking care for STI symptoms may be more 
willing to accept an HIV test as part of their medical visit. 
There has been recent debate over the optimal age for HIV screening 
among adolescents and young adults without identified risk factors for HIV.  
Neilan and colleagues claimed that although all one-time screens for HIV 
detected a portion of lifetime HIV infections among youth without identified HIV 
risk factors, a one-time screen at age 25 optimized clinical outcomes.  These 
findings contradict current CDC, USPSTF, and AAP guidelines and may lead to 
future changes in the HIV practice guidelines (Neilan et al., 2018).  To preclude 
the potential criticism that not all youth aged 18 to 24 should receive an HIV test, 
I examined the relationship between lifetime history of depression and HIV 
testing among the subset of subjects who met CDC criteria for being at high risk 
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for HIV and thus should be most strongly recommended for testing.  To qualify as 
being at high risk for HIV, a participant had to be treated for a sexually 
transmitted infection or venereal disease in the past year, had to exchanged 
money or drugs for sex within the past year, had to engage in anal sex without a 
condom in the past year, or had to have four or more sex partners in the past 
year.  A little more than half of this subsample of at-risk subjects reported ever 
being tested for HIV and about 40% reported past year HIV testing.  In addition, 
only 50% of blacks aged 18 to 24 and 47% of men who have sex with men aged 
18 to 24, the two subpopulations of young adults who have the highest rates of 
new HIV infections, have ever been tested for HIV. 
The current study confirms the previously identified behavioral and socio-
demographic correlates of HIV testing among young adults aged 18 to 24 in the 
US (Bontempi et al., 2009; Caldeira et al., 2012; Crosby et al., 2005; Dennison et 
al., 2014; Mattson, 2002; P. Thomas, , et al., 2008).  In particular, it finds that 
female gender, non-Hispanic black or Hispanic race, gay and bisexual 
orientations, and meeting the CDC definition for being at high risk for HIV are 
positively correlated with HIV testing.  Given the study sample’s low rates of HIV 
testing and the socio-demographic composition of HIV infections among young 
adults in the US, one interpretation of these findings is that a risk based HIV 
testing strategy is still being employed throughout the US health care system 
rather than the currently recommended universal HIV testing strategy. Assuming 
that nearly all of these young adults have had some contact with the medical 
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system, it’s also possible that testing has been offered and refused in many 
cases. Additional research directed at understanding the barriers to universal HIV 
testing strategies is crucial to the successful implementation of the newly 
established practice guidelines. 
The present study has several strengths.  First, it used a large sample of 
American youth aged 18 to 24 within the rigorous study design of the Behavioral 
Risk Factor Surveillance Survey.  The use of this data and advance statistical 
methods allowed us to obtain findings that are representative of the entire US 
youth population aged 18 to 24.  Second, use of data from the 2016 BRFSS 
provided access to information on many potential confounders.  Including these 
confounders in the logistic regression model provided a less biased estimate of 
the association between lifetime history of depression and HIV testing.  Thirdly, I 
examined 3 different HIV testing outcomes to assess the robustness of the study 
findings and to account for the fact that there is no clear statement about the 
appropriate frequency for repeat HIV tests among this population.  Fourth, I 
included having a primary care provider and time since last routine checkup in 
the regression models as proxies for engagement in medical care in order to 
remove the potential for more frequent medical visits to confound the relationship 
between depression and HIV testing.  Lastly, the findings among this sample 
confirmed findings in the published literature with regards to individual-level 
characteristics known to impact HIV testing, lending further support to the validity 
of the study’s results. 
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Despite the above listed strengths, the study design has certain 
limitations.  First, the cross-sectional design of the BRFSS allowed evaluation of 
associations between depressive disorders and HIV testing but did not provide 
direct data on causality or any plausible pathway of explanation.  Secondly, the 
temporal relationship between depressive disorders and HIV testing cannot be 
deciphered.  Third, depression status was defined by asking the study 
participants to acknowledge whether or not a medical professional has ever told 
them that they had a depressive disorder.  This self-report of depressive 
disorders may have led to an underestimate of depression in this sample as 
individuals may be hesitant to disclose this information due to social stigma and 
embarrassment.  Several published studies suggest that black females and 
males in particular tend to under report their depression status due to the stigma 
associated with such a diagnosis in their community (M. Brown, ,, 2017).  Since 
females are more likely than males and blacks are more likely than whites to be 
tested for HIV, this potential underreporting of depressive disorders could have 
caused the effect of depression to be understated in this sample of youth aged 
18 to 24 years old.  Fourth, the measure of lifetime history of depressive 
disorders combines several disorders on the depression spectrum.  Since the 
expression of these depressive disorders vary considerably, it is important to 
investigate the effect of each disorder on HIV testing separately in order to gain a 
more accurate understanding of this complex relationship.  Fifth, the measure of 
depression may suffer from recall bias as it asks the respondents to think back 
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and remember if they have ever been told that they have a depressive disorder, 
rather than assess current symptom levels or review a medical chart.  Research 
assessing the reliability and validity of the BRFSS questionnaire find that this 
survey item has excellent test-retest reliability, moderate to high validity, and 
yields a depression prevalence rate comparable to other national surveys 
(Pierannunzi, HU, & Balluz, 2013).  Sixth, the BRFSS data does not contain 
information on who told the respondent that they have a depressive disorder.  
Seventh, the study sample is restricted to young adults aged 18 to 24, and may 
not represent that behaviors of all youth aged 13 to 24.  Since 18 to 24 year olds 
comprise more than 80% of youth estimated to currently be living with HIV in the 
US, understanding their behaviors separate from adolescents is still critical to 
youth HIV prevention efforts.  An eighth limitation to the current study is the lack 
of data regarding who initiated the HIV testing discussion and the circumstances 
of such discussion in cases of successful testing.  This information is essential to 
improve the delivery of HIV care in the US, as it would provide information about 
potential deficiencies in current HIV care practices.  Lastly, those youth subjects 
aged 18 to 24 with missing data were slightly different than the sample with 
complete data.  Sensitivity analyses using multiple imputation techniques were 
performed to address this weakness.  The findings from these sensitivity 
analyses were comparable to the original findings, providing support for the 
results robustness. 
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Conclusion 
The findings from this study showed that, although the overall rates of HIV 
testing among the general young adult population aged 18 to 24 in US are low, 
lifetime depressive disorders do not negatively impact the use of available HIV 
testing services; instead lifetime depressive disorders are positively associated 
with lifetime receipt of an HIV and not associated with past year receipt of an HIV 
test.  These findings have several important implications for health services 
research and clinical practice.  
The findings from this study indicate a need for additional studies to better 
explicate the mechanism underlying the link between depressive disorders and 
HIV testing.  Longitudinal quantitative studies and qualitative studies are well 
suited to achieve this goal.  Longitudinal quantitative studies are required to 
determine the direction of the association between depressive orders and HIV 
testing.  Longitudinal quantitative studies are also necessary to test the fit of 
more nuanced conceptual frameworks linking depressive orders and HIV testing, 
as well as testing the potential mediation effects by sexual risk behaviors and 
enabling factors, such as health care utilization, provider characteristics and 
behaviors, and system level characteristics, which are outlined in the study’s 
conceptual framework.  Important enabling factors to consider in mediation 
analyses are annual number of clinic visits, annual number of hospital visits, 
annual number of urgent care visits—places where testing often takes place—as 
well as aspects of care beyond utilization such as trust in the medical system, 
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individual or provider attitudes toward the value of preventative health care and 
HIV testing, and provider awareness of HIV testing guidelines.  Qualitative 
studies, on the other hand, may provide valuable insight into the immeasurable 
reasons underlying a depressed individual’s decision to receive an HIV test.  
Detailed interviews with depressed youth can provide first-hand accounts of how 
the experience of depressive symptoms and disorders influenced the choice to 
receive an HIV test, as well as the factors that led to the HIV testing discussion 
with a health care provider and the factors that influenced acceptance of an HIV 
test after initiation of the HIV testing discussion.  The evidence gathered from 
both longitudinal quantitative studies and qualitative studies can be used to guide 
the development of outreach programs and interventions designed to increase 
HIV testing rates among young adults in the US.  The development of programs 
that successfully increase HIV testing rates among young adults has the potential 
to reduce the number of undiagnosed HIV infections among American youth, as 
well as curb the spread of HIV among American youth and reduce the total 
health care spending on youth HIV treatment. 
The finding of a positive association between depressive disorders and 
HIV testing among young adults aged 18 to 24 in the US also has critical 
implications for clinical practice.  First, when considered in combination with the 
previous research linking depressive symptoms and disorders with sexual risk 
behaviors (Kahn et al., 2009), this finding suggests that depression should be 
considered in the overall management of youth HIV prevention and targeted 
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interventions and counseling should be provided to try to reduce sexual risk 
behaviors among young adults in the US.  However, equal effort should be 
expended to encourage HIV testing among young adults regardless of 
depression status, particularly among those who are sexually active or who 
participate in identified HIV risk behaviors.   
Second, the finding that depressive disorders are positively associated 
with HIV testing suggests that policymakers and clinicians may be able to 
increase overall young adult HIV testing rates by further promoting HIV testing 
services at mental health treatment facilities and at the offices of mental health 
professionals.  Training mental health professionals to offer HIV tests to their 
patients and making the tests available during mental health office visits, 
provides more opportunities to reach young adults who may be frequently 
engaging in unsafe sexual practices.  Additional research is needed to determine 
how HIV testing can most efficiently be actualized into mental health visits.  
Qualitative research with mental health providers and administrators can provide 
valuable insight into the acceptability and feasibility of expanding HIV testing 
services into mental health facilities and offices.  Addressing provider and 
administrator concerns regarding the delivery of HIV testing at mental health 
visits can facilitate the adoption of HIV testing services in mental health settings, 
thereby advancing youth HIV prevention efforts by decreasing the rates of 
undiagnosed infections.  Since knowing one’s positive serostatus reduces 
engagement in HIV sexual risk behaviors (Caldeira et al., 2012; Lauby et al., 
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2008; Ping et al., 2015), this expansion of HIV testing into mental health settings 
may reduce HIV transmission and HIV related medical costs.  System level 
advances such as electronic medical records with HIV testing reminders and 
prompts and additional HIV testing education for mental health providers can aid 
the implementation of HIV testing services by providing mental health clinicians 
with the confidence and tools necessary to deliver these services during 
scheduled visits. 
The higher HIV testing rates found among subjects at high risk for HIV 
compared to the general young adult population suggests that US health care 
providers are still following a risk based HIV testing strategy rather than a 
universal HIV testing strategy.  This finding indicates a failure in the health care 
system to adopt the new CDC and USPSTF HIV testing policies and represents 
a missed opportunity to reduce undiagnosed youth HIV infections, to diminish 
HIV transmission, and to decrease HIV related health care costs.  Understanding 
the barriers to the adoption of universal HIV testing in all medical settings is 
essential to improving guideline implementation.  Qualitative research with health 
care providers can provide the knowledge necessary to develop interventions 
and programs designed to reduce these obstacles.  Such interventions may 
increase health care provider awareness of the new HIV testing guidelines, 
increase health care provider buy-in, and offer health care providers the 
confidence and tools necessary to deliver HIV testing services.  Developing 
interventions that make providing HIV testing services straightforward and easy 
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can ease the tensions faced by health care providers during busy medical visits, 
leading to increased adoption and improved medical care.
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CHAPTER FIVE 
Conclusions 
 
Summary of Dissertation Objectives and Findings 
This dissertation addressed important scientific gaps in the youth HIV 
prevention literature by investigating whether depressive disorders and 
depressive symptoms influenced participation in key age specific HIV sexual risk 
behaviors and HIV testing among youth in the US using three large population 
databases.  Study 1 used the 2013 and 2015 Youth Risk Behavior Surveillance 
survey to assess the association between two hallmark depressive symptoms 
(feelings of hopelessness or sadness and suicidal ideation) and sexual debut 
among a nationally representative sample of youth aged 13 to 19 in the US.  
Study 2 used the 2007-2014 National Health and Nutrition Examination Survey to 
determine whether depressive symptoms as measured by the 9-item Patient 
Health Questionnaire were associated with condom nonuse or multiple sexual 
partners among a nationally representative sample of youth aged 18 to 24 in the 
US.  Study 3 used the 2016 Behavioral Risk Factor Surveillance survey to 
examine whether a lifetime history of depressive disorders was associated with 
HIV testing among a nationally representative sample of youth aged 18 to 24 in 
the US.   
Analysis on data from these large population databases suggested that 
depressive disorders and depressive symptoms are important mental health 
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indicators to be considered in future youth HIV prevention efforts.  Data from 
Study 1 and Study 2 suggested that depressive symptoms were associated with 
a greater likelihood of engagement in HIV sexual risk behaviors among youth in 
the US.  In particular, Study 1 showed that depressive symptoms were 
associated with sexual debut before the age of 16 while Study 2 showed that 
depressive symptoms were associated with condomless vaginal or anal sexual 
intercourse among youth aged 18 to 24, both sexual risk behaviors that continue 
to drive the spread of HIV (and other STIs) among youth in the US and contribute 
greatly to the increasing medical costs associated with youth HIV and STI care 
(Anxiety and Depression Association of America; CDC, 2016b, 2017a).  
Moreover, Study 1 found that the association between depressive symptoms and 
sexual debut was stronger for female and heterosexual youth aged 13 to 19, two 
subpopulations of American youth that witnessed a persistence or slight rise in 
the rate of new HIV infections in recent years (CDC, 2016b, 2017a; "HIV and 
AIDS --- United States, 1981-2001," 2001).   
Study 3 found that less than one-third of youth aged 18 to 24 have ever 
been tested for HIV and about one-fifth had been tested for HIV within the past 
year, contributing to the elevated rates of undiagnosed HIV infection among 
American youth, as well as the growing risk of HIV transmission among this age 
group and the staggering medical costs associated with youth HIV care.  
Although the overall rates of HIV testing among the general adolescent and 
young adult population aged 18 to 24 in the US were low, Study 3 found that 
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having a lifetime history of depressive disorders did not negatively impact the use 
of available HIV testing services; instead, having a lifetime history of depressive 
disorders was associated with a higher likelihood of ever being tested for HIV 
and was not associated with past year receipt of an HIV test.  In addition, Study 3 
showed that the likelihood of HIV testing among youth aged 18 to 24 was higher 
among racial and ethnic minorities, young men who have sex with men, and 
youth engaging in high risk sexual behaviors, all subpopulations of 18 to 24 year 
olds who were previously identified as being at highest risk for HIV. 
 
 
 
Possible Explanations for Findings 
The published literature suggests several potential explanations for the 
association between depressive symptoms and two key age specific HIV sexual 
risk behaviors (i.e. early sexual debut and condomless vaginal and anal sexual 
intercourse) identified in this dissertation.  First, depressive symptoms may cause 
deficits in emotion regulation skills, or one’s ability to cope with outside stressors 
and stimuli.  Deficits in emotion regulation affect an individual’s ability to make 
rational decisions by impairing one’s ability to weigh the pros and cons of a 
situation.  Because of these poor emotion regulation skills and subsequent 
impaired decision making ability, individuals suffering from depressive symptoms 
or disorders tend to respond impulsively to negative stimuli and engage in self-
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soothing behaviors in order to provide a temporary distraction or relief from the 
affective experience (Donenberg & Pao, 2005; Lehrer et al., 2006).  If sexual 
experiences are pursued from a motivation toward self-soothing and symptom 
relief the likelihood of engagement in sexual risk behaviors may increase as 
short-term gratification is valued over potential longer-term consequences. 
Second, depressive symptoms often exert immobilizing cognitive effects 
that make indecision more prevalent and appropriate action more difficult 
(Longmore et al., 2004).  Under such situations, youth with depressive symptoms 
are more likely to take a passive approach towards important life decisions and 
experiences (Ball-Rokeach, Rokeach, & Grube, 1984; Longmore et al., 2004).  In 
terms of sexual decisions, youth experiencing depressive symptoms with 
immobilizing cognitive effects may let sexual situations unfold without actively 
making decisions on whether to stop or proceed forward and whether or not to 
use a condom or other protective barrier.  Thus, this indecision and passivity 
caused by the expression of depressive symptoms may result in sexual activity 
that is not in the best interest of the youth and may lead to increased 
engagement in sexual risk behaviors. 
Third, youth experiencing depressive symptoms often suffer from 
dysfunctional thinking about relationships (Donenberg & Pao, 2005; Lehrer et al., 
2006).  This dysfunctional thinking can lead to unfounded fears of partner 
rejection, increased feelings of isolation, and impaired social relationships.  When 
faced with such feelings, individuals may be more apt to seek or be pressured 
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into sexual activity in order to gain a sense of shared intimacy or to maintain a 
valued relationship with their partner (Donenberg & Pao, 2005; Lehrer et al., 
2006).  This theory was partially supported by a study among college students on 
the motivations for sexual intercourse which found that having sexual intercourse 
to “please or appease” one’s partner was associated with inconsistent 
contraception and unplanned pregnancy (Lehrer et al., 2006). 
Fourth, the experience of depressive symptoms may increase sexual risk 
taking by leading to feelings of hopelessness and resignation.  Significant 
research shows that the experience of hopelessness and resignation is strongly 
associated with fatalistic views, or the belief that all life events are predetermined 
(Roberts et al., 2000).  These feelings and beliefs may interact to reduce an 
individual’s will and ability to cope with the demands and stresses of everyday 
life, resulting in greater life dissatisfaction, increased passivity towards life 
experiences and decisions, and an uncaring attitude towards self-protection 
(Roberts et al., 2000; Stressful Life Events:  Their Nature and Effects, 1974).  
Youth with life dissatisfaction and constricted outlooks for the future may have 
less motivation to avoid sexual risk behaviors as they have few goals and 
aspirations to guide their life choices and dissuade them from putting their bodies 
at risk for sexually transmitted infections and unplanned pregnancy (Dilorio et al., 
1993; S. Kalichman et al., 1997; Rothspan & Read, 1996).   
Lastly, depressive symptoms may increase the likelihood of HIV sexual 
risk behaviors among youth by impairing one’s interpersonal and social skills.  
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Previous research shows that depressive symptoms and disorders are 
associated with decreased assertiveness, low perceived self-efficacy, lack of 
self-confidence, low self-esteem, and ineffective communication skills 
(Donenberg & Pao, 2005; Lehrer et al., 2006).  These deficiencies in 
interpersonal and social skills may make it difficult to negotiate sexual encounters 
and safe sexual practices, possibly leading to earlier sexual debut and low 
condom usage.  In addition, these interpersonal and social inadequacies may 
lead to complications in comprehending and carrying out the mechanics of 
condom use, leading to an elevated likelihood of improper condom usage or 
complete failure to use a condom during sexual intercourse. 
The published literature also suggests several possible explanations for 
the identified association between depressive disorders and HIV testing 
utilization among youth aged 18 to 24 in the US.  First, recent research suggests 
that depression often manifests itself through symptoms of nervousness and 
anxiety.  Published studies show that 60% to 70% of depressed individuals have 
a co-morbid anxiety disorder and up to 40% of depressed individuals present 
with anxiety as a central feature of their depressive disorder (Anxiety and 
Depression Association of America; Marano, 2003).  The presence of nervous 
and anxiety symptoms may result in heightened health vigilance resulting in 
greater utilization of available preventative health services, including HIV testing 
services, especially if one is engaging in known HIV risk behaviors.  A study by 
Osterman et al. in 2007 provides support for this theory, as they found that 
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individuals with depressive disorders were more likely to perceive themselves to 
be at risk for HIV and to report plans for receiving an HIV test over the next 12 
months (Ostermann et al., 2007).  
Secondly, more than 1 in 2 patients who present to a primary care 
provider with a depressive disorder have somatization as a feature (Goldberg, 
1979).  Individuals who somaticize typically convert their mood disturbance into 
physical symptoms.  The presence of significant physical symptoms may lead to 
increased use of health services and physical examinations (Steiner et al., 1998).  
The experience of HIV related symptoms, including rapid weight loss, recurring 
fevers, prolonged swelling of the lymph glands, persistent diarrhea, sores of the 
mouth, anus, or genitals, unexplained bruises, or pneumonia ("How can I tell if I 
have HIV," 2017), may predispose depressed individuals who somaticize to be 
more receptive to opportunities for an HIV test to help alleviate their health 
concerns.   
Thirdly, youth aged 18 to 24 with a history of depressive symptoms or 
disorders may be more engaged in medical care than youth aged 18 to 24 
without a history of depressive symptoms or disorders.  Although Study 3 
controlled for several measures of health service utilization, including having a 
primary care provider, time since last routine checkup, and inability to visit a 
doctor due to cost, it was not able to capture other important aspects of utilization 
such as annual number of clinic visits, annual number of hospital visits, annual 
number of urgent care visits, or aspects of care beyond utilization such as trust in 
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the medical system, individual or provider attitudes toward the value of 
preventative health care, and provider awareness of HIV testing guidelines.  
These more nuanced measures of medical care engagement may be associated 
with both depressive disorders and HIV testing, confounding the relationship 
between lifetime history of depressive disorders and HIV testing.  The inability to 
control for such variables in the estimated regression models may have masked 
the true relationship between a history of depressive disorders and receipt of an 
HIV test, leading to an overestimate of the association between depressive 
disorders and HIV tests.  More frequent medical visits provide more opportunities 
for patients and clinicians to discuss the benefits of HIV testing.  Clinicians with a 
strong understanding of the HIV prevention literature and the new testing 
guidelines may use these opportunities to promote an HIV test to their patients.  
Since clinician recommendations are an important factor in patients receiving 
preventative medicine screenings (Caldeira et al., 2012; Calderwood et al., 
2013), more frequent visits with a medical professional by individuals with a 
history of depressive disorders may lead to higher rates of HIV testing. 
Lastly, youth aged 18 to 24 with depressive symptoms and disorders have 
riskier sexual behaviors and are more likely to receive treatment for sexually 
transmitted infections (STIs) than youth without depressive symptoms or 
disorders (Bacic, 2018a, 2018b; Kahn et al., 2009).  Higher rates of STI 
treatment, affords young adults more opportunities to be offered an HIV test.  
Since they are already providing blood samples, urine samples, and tissue 
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samples as part of their STI symptom treatment, youth seeking care for STI 
symptoms may be more willing to accept an HIV test as part of their medical visit.  
Recent research on a sample of college students supports this explanation.  
Caldeira et al. (2012) found that approximately 75% of college students who 
undergo treatment for an STI also receive a test for HIV as part of their treatment 
(Caldeira et al., 2012).    
 
 
 
Relationship to Previous Research 
The Study 1 findings that depressive symptoms are associated with 
sexual debut among youth less than 16 years old but not among youth aged 16 
or older and among female youth but not among male youth are consistent with 
two previously published studies that used data from the National Longitudinal 
Study of Adolescent Health (Add Health).  Add Health is a school-based, 
longitudinal cohort study of a nationally representative sample of adolescents in 
the US (Harris, 2013).  In the first study, Harvey et al.’s (2007) analysis of 
responses from female adolescents aged 15 to 19 suggested that there was no 
statistically significant association between depressive symptomology at baseline 
and future sexual onset, supporting the lack of a statistically significant 
association between depressive symptoms and sexual debut among older 
adolescents (Rink et al., 2007).  The second study further supported this age by 
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depressive symptom interaction.  This study, published in 2008 by Spriggs and 
Halpern, used waves I, II, and III of the Add Health dataset to examine the effects 
of baseline depressive symptomatology on the timing of subsequent sexual onset 
among a subsample of sexually inactive youth.  This analysis showed that 
elevated baseline depressive symptomatology was more prevalent among 
female adolescents who were either subsequently early initiators (sexual debut 
between 10 and 15 years old) or typical initiators (sexual debut between 16 and 
18 years old) compared to late initiators (sexual debut after 18 years old).  The 
presence of baseline depressive symptomatology was unrelated to the timing of 
sexual initiation among males, however (Spriggs & Halpern, 2008).    
The current study’s findings were also partially supported by a study 
conducted by Longmore and colleagues that also used data from the Add Health 
study.  Using data from two waves of this study, Longmore et al. (2004) tested 
the hypothesis that higher levels of depressive symptoms are associated with an 
increased likelihood of sexual debut.  These authors found that depressive 
symptoms at baseline were associated with a greater likelihood of sexual debut 
within the following year among both males and females.  Secondary analyses of 
this data showed that depression was a risk factor for sexual onset among 
females less than 15 years old but did not predict debut among females aged 15 
or older (Longmore et al., 2004).   
Taken together, these studies provide strong evidence for a link between 
depressive symptoms and first coitus among youth less than 16 years old and 
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female youth in the US; more research is needed to understand the relationship 
between depressive symptoms and sexual debut among male youth.   
Differences in the findings for males between Study 1 of this dissertation and 
Longmore et al.’s (2004) study may be due to discrepancies in the definition of 
sexual debut.  Longmore et al.’s (2004) study focused on heterosexual vaginal 
intercourse whereas the current study expanded this definition to include all 
forms of sexual contact, including vaginal intercourse, anal intercourse, and oral 
intercourse.  Expanding the definition in this way may weaken the association 
between depressive symptoms and sexual debut as oral contact is highly 
prevalent among males in this age group and serves as a gateway into other 
forms of sexual contact (Databank, 2015).   
The past literature on depressive symptoms and sexual debut contain four 
additional published studies that stand in contrast to the findings of the current 
study.  Two of these studies focused on specific populations of youth in the US, 
namely adolescents from an outpatient mental health clinic and adolescents from 
a small northeastern city (Caminis et al., 2007; Donenberg et al., 2003).  The 
other two studies used large, nationally representative population databases to 
explore this research question, with one focusing on youth aged 10 to 11 and the 
other focusing on youth aged 11 to 25.  All four of these studies found no 
statistically significant association between depression and sexual initiation 
(Jamieson & Wade, 2011; McLeod & Knight, 2010).  In fact, three out of the four 
studies found that externalizing factors such as hyperactivity, violent delinquency, 
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and antisocial behavior were more predictive of sexual onset than internalizing 
factors like depression, anxiety, and dependency (Caminis et al., 2007; 
Donenberg et al., 2003; Jamieson & Wade, 2011; McLeod & Knight, 2010).  
These contrary findings are likely due to differences in the study cohorts and 
differing regression model covariates.  The two studies using large population 
databases focused on different study populations from the Study 1 of this 
dissertation, one looking at middle school students and one looking at both 
adolescents and young adults.  Sexual practices are very different among these 
populations, with less than 5% of youth engaging in sexual intercourse prior to 
age 13 and more than 90% engaging in sexual intercourse by age 25 (Cavazos-
Rehg et al., 2009; CDC, 2016c).  Differing regression model covariates may also 
contribute to these discrepancies.  Study 1 of this dissertation used a 
comprehensive list of study covariates, each of which has been shown in the 
literature to be associated with depression or sexual debut.  These four 
discrepant studies used a much more limited set of study covariates, neglecting 
childhood trauma variables, substance use variables, and sexual orientation.  
Excluding these variables may have masked important relationships. 
The Study 2 finding that depressive symptoms are associated with 
condom nonuse but not multiple sexual partners among youth aged 18 to 24 in 
the US contradicts the previously published study on this age cohort conducted 
by Kahn et al. (2009) (Kahn et al., 2009).  Kahn et al. (2009) used the Waves I, II, 
and III of the Add Health data set to examine the impact of chronic, recent, and 
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no depressive symptoms on inconsistent condom use and multiple sexual 
partners among youth aged 18 to 25 in the US.  Using this data, Kahn et al. 
(2009) found that recent depression, defined as the experience of past year 
depressive symptoms), was associated with more than 6 sexual partners and 
more than 10 sexual partners among both white and black females aged 18 to 
25.  Recent depression was not associated with multiple sexual partners in male 
youth aged 18 to 25.  Recent depression was only associated with inconsistent 
condom use in black females aged 18 to 25.  Two critical methodological 
differences may be responsible for these discrepancies.  First, when examining 
inconsistent condom use, Kahn et al. (2007) focused on vaginal sexual 
intercourse only.  This dissertation expanded that definition of sexual intercourse 
to include anal sexual intercourse and oral sexual intercourse as well.  Since all 
the condom use models were approaching statistical significance in Kahn et al. 
(2007), this expansion could have yielded the necessary increase in statistical 
power to detect a statistically significant difference in condom use by depression 
status at the 0.05 significance level.  Second, Study 2 of this dissertation defined 
multiple sexual partners using a continuous measure for the total number of 
sexual partners in the past year.  Kahn et al. (2007), in contrast, defined multiple 
sexual partners according to three binary variables, namely ≥ 2 past year sexual 
partners, ≥ 6 past year sexual partners, and ≥ 10 past year sexual partners.  
Sensitivity analyses from Study 2 in this dissertation attempted to mimic these 
categories; however, sample sizes did not permit meaningful analyses for ≥ 6 
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past year sexual partners and ≥ 10 past year sexual partners.  Both studies 
found that depressive symptoms were not associated with ≥ 2 past year sexual 
partners. 
The low rates of HIV testing among 18 to 24 year olds in the US found in 
Study 3 are consistent with previously published statistics on youth HIV testing 
rates.  Several studies show that between 30% and 35% of young adults have 
ever been tested for HIV, and about one-third of sexually active 18 to 24 year 
olds have been tested for HIV (Dennison et al., 2014; Van Handel et al., 2016).  
HIV testing rates among college samples are more variable, with rates ranging 
between 10% and 58% (Caldeira et al., 2012).  Access to HIV testing services on 
college and university campuses may contribute to some of the higher HIV 
testing rates among some college samples (Caldeira et al., 2012).   The rate of 
ever being tested for HIV found in Study 3 falls in the middle of these ranges, 
with 32% of subjects reporting that they ever received an HIV test (Van Handel et 
al., 2016).       
The finding from Study 3 that a lifetime history of depressive disorders 
increased the likelihood of HIV testing among young adults is consistent with two 
previously published studies on the association between depression and HIV 
testing among the general US adult population.  Like Study 3, the findings from 
both these previously published studies indicate that depression is positively 
associated with HIV testing (Blumberg & Dickey, 2003; Ostermann et al., 2007; 
Pan et al., 2016); however, the magnitude of the association was found to be 
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about half that from Study 3.  Several factors may contribute to this difference.  
First, young adults aged 18 to 24 may engage in more sexual risk behaviors than 
older adults.  Therefore, combining all age groups in a single analysis may bias 
the effect of depression on HIV testing.  Several studies partially support this 
claim, as young adults have been shown to be more likely than adults in their 
30’s and 40’s to have multiple sexual partners in a year (Ashenhurst et al., 2017; 
Santelli et al., 1998).  Similarly, unlike Study 3, the previously published work 
was conducted prior to the publication of the CDC’s revised HIV testing practice 
guidelines when risk based HIV testing as opposed to universal HIV testing was 
the standard of care.  The change in HIV testing guidelines towards universal 
opt-out testing may afford individuals with depressive symptoms and disorders 
more opportunities to be tested for HIV, leading to a change in the magnitude of 
the association over time. 
 
 
 
Strengths and Weaknesses 
This dissertation has several strengths.  First, it used three large 
population databases – the Youth Risk Behavior Survey, the National Health and 
Nutrition Examination Survey, and the Behavioral Risk Factor Surveillance 
Survey.  The use of these large population databases with rigorous study 
designs and complex sampling methodologies allowed me to obtain findings that 
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are representative of the entire US youth population cohorts that examined in 
each individual study.  Second, the use of data from the Youth Risk Behavior 
Survey, the National Health and Nutrition Examination Survey and the Behavioral 
Risk Factor Surveillance Survey provided access to information on many 
potential confounders, including socio-demographic variables, childhood trauma 
and maltreatment variables, substance use variables, sexual orientation, and 
personal background and life experiences variables.  Including these 
confounders in the regression models used to test the study hypotheses provided 
a less biased estimate of the associations being tested.  Lastly, each study 
conducted a series of sensitivity analyses to assess the robustness of the study 
findings.  These sensitivity analyses ranged from expanding the outcome and 
key predictor definitions to conducting multiple imputation to assess the impact of 
missing data on the study results.  The completion of these sensitivity analyses 
provides support for the validity of the scientific evidence gathered through this 
dissertation. 
Despite the above listed strengths, the study design has certain 
limitations.  First, the data sets used in this dissertation had cross-sectional study 
designs.  These cross-sectional study designs prevented the temporal 
relationship between depression and the study outcomes from being deciphered.  
As a result, the studies composing this dissertation could only evaluate 
associations between depression and sexual debut, depression and sexual risk 
behaviors, and depression and HIV testing.  The dissertation did not provide 
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direct data on causality.  Second, each study defined depression using measures 
relying on the self-report of depressive symptoms and disorders.  This self-report 
of depressive symptoms and disorders may have led to an underestimate of 
depression in each of the studies as individuals may be hesitant to disclose this 
information due to social stigma and embarrassment.  Several published studies 
suggest that black females and males in particular tend to under report their 
depression status due to the stigma associated with such a diagnosis in their 
community (M. Brown, 2017).  Since females are more likely than males and 
blacks are more likely than whites to have sexual debut, to engage in sexual risk 
behaviors, and to be tested for HIV, this potential underreporting of depression 
could have caused the effects of depression on sexual debut, condom nonuse, 
multiple sexual partners, and HIV testing to be understated in this dissertation.  
Third, each study used a different definition of depression.  Therefore, no 
common discussion of depression is possible.  Fourth, this dissertation did not 
include other mental health diagnoses.  Thus, no comments can be made about 
how other mental health disorders or co-mordid depressive disorders relate to 
HIV sexual risk behaviors and HIV testing.  Fifth, this dissertation analyzed males 
and females together.  According to the published literature, there may be gender 
differences in the expression of depressive symptoms among both adults and 
adolescents (Lehrer et al., 2006).  This combining of genders in analyses may 
mask some important relationships between depression and sexual debut and 
depression and sexual risk taking among male youth, particularly among men 
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who have sex with men, who are the overwhelming driver of HIV in the US.  
However, the small number of depressed youth in the study samples for Study 1 
and Study 2 prevented the conduct of gender stratified analyses.  To 
compensate for this weakness, Study 1 and Study 2 examined and reported 
moderation effects by gender and sexual orientation status.  Lastly, the data sets 
used in this dissertation did not allow analyses to be conducted on samples of 
youth that spanned the entire youth age range (13 to 24 year olds) identified by 
the CDC as having the highest incidence of HIV infections in the US.  Instead, 
each study focused on the subpopulation of youth most relevant to the study 
outcome.  As a result, Study 1 focused on 13 to 19 year olds while Study 2 and 
Study 3 focused on 18 to 24 year olds. 
 
 
 
Implications for Future Research 
The findings from this dissertation have important implications for health 
services research.  First, the finding that depressive symptoms were associated 
with early sexual debut and with condom nonuse and the finding that depressive 
disorders were associated with HIV testing indicate the need for additional 
studies to explicate the mechanisms underlying these links.  Longitudinal 
quantitative studies and qualitative studies are well suited to achieve this goal.  
Longitudinal quantitative studies are required to determine the direction of the 
associations between depression and sexual debut, depression and condom 
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nonuse, and depression and HIV testing.  Longitudinal quantitative studies are 
also necessary to test the fit of more nuanced conceptual frameworks, as well as 
testing potential mediation effects.  Substance use and childhood trauma and 
maltreatment are important potential mediators to examine for sexual debut and 
sexual risk taking while sexual risk behaviors and enabling factors such as health 
care utilization, provider characteristics and behaviors, and system level 
characteristics are important possible mediators to examine for HIV testing.  
Qualitative studies, on the other hand, may provide valuable insight into the 
complex and nuance reasons underlying a depressed adolescent or young 
adult’s decision to engage in sexual intercourse for the first time, to not use a 
condom during sexual intercourse, or to receive an HIV test.  Detailed interviews 
with depressed youth can provide first-hand accounts of how the experience of 
depressive disorders and symptoms influenced subsequent sexual activity and/or 
HIV testing.  The evidence gathered from such longitudinal quantitative studies 
and qualitative studies can be used to guide the development of improved 
interventions designed to reduce the incidence of youth HIV through delayed 
sexual debut and increased condom use, as well as interventions designed to 
reduce the prevalence of undiagnosed HIV infection by increasing the rates of 
youth HIV testing, by highlighting the subpopulations to be targeted and the 
topics to be addressed in such interventions.  Developing effective interventions 
to delay sexual debut, to reduce the rates of condom nonuse, and to increase 
HIV testing has the potential to reduce youth health care spending by decreasing 
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the incidence of HIV among youth in the US, reducing the number of 
undiagnosed youth HIV infections, and subsequently decreasing the total costs 
associated with youth HIV treatment.   
Second, the Study 2 finding that seeing a mental health professional did 
not mitigate the effects of depressive symptoms on condomless vaginal or anal 
sexual intercourse suggests a need for additional studies to better explicate the 
mechanism underlying this relationship and to determine whether or not it is the 
result of inadequate mental health care.  Longitudinal, prospective quantitative 
studies with data collection at baseline and multiple follow-up assessments are 
required to achieve this goal.  Such studies will allow researchers to determine 
whether mental health treatment leads to reductions in condom nonuse.  A 
finding that mental health treatment does not reduce the rates of condom nonuse 
could indicate a deficiency in mental health care for adolescents and young 
adults in the US and suggest that adding sexual health counseling to mental 
health care could improve care quality and reduce health care costs. 
Lastly, the low rates of HIV testing among youth in the US for in Study 3 
indicate the need for additional implementation science research designed to 
identify the barriers to the adoption of universal, opt-out HIV screening in all 
medical settings, as well as to identify possible actions for increasing uptake.  
Qualitative research with health care providers can provide valuable insight into 
the knowledge necessary to develop interventions and programs designed to 
reduce these obstacles.  
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Implications for Clinical Practice 
  The findings from this dissertation have important implications for clinical 
practice.  First, the finding of an association between depressive symptoms and 
sexual debut and depressive symptoms and past year condomless vaginal or 
anal sexual intercourse among adolescents and young adults in the US suggests 
a need for primary care providers to screen for depressive symptoms during well 
child visits.  Adolescents and young adults who exhibit above threshold levels of 
depressive symptoms should be provided sexual health counseling and referred 
to a mental health professional for further evaluation or treatment.  Adolescents 
and young adults who exhibit subthreshold symptoms should be provided sexual 
health counseling and monitored at each follow-up visit for future referral to a 
mental health professional.  Since the effect of depressive symptoms on sexual 
debut is stronger among younger adolescents than older adolescents, this 
screening should start as early as age 12 or 13. 
Additional research is needed to determine how depression screening, 
mental health treatment, and sexual health counseling can most efficiently be 
implemented into adolescent and young adult medical care.  Care coordination 
and organization are critical components of this implementation.  The primary 
care sector is well positioned to screen a large number of adolescents and young 
adults aged 18 to 24 years old for depressive symptoms, to deliver important 
health advice, and to coordinate mental health treatment as adolescents and 
young adults a primary care provider on average once or twice a year (Goldberg, 
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1979; Mermer, 2016; Russell, 2010).  Despite their position to screen a large 
number of adolescents and young adults, less than one-third of primary care 
providers screen for depression, discuss sexual risk behaviors, or offer 
anticipatory guidance (Ham & Allen, 2012).  The most common reasons for this 
gap in implementation are a lack of clinician confidence in their depression 
screening and behavior counseling skills and a lack of feedback to clinicians 
about how often they provide these services (Ham & Allen, 2012).   
Addressing clinician concerns regarding the delivery of depression 
screens and behavior counseling, and increasing care coordination between the 
mental health sector and primary care providers can improve the quality of 
adolescent and young adult mental health care and sexual health counseling in 
the US, thereby advancing youth HIV prevention and risk reduction efforts.  
Specialized mental health training, patient-centered medical homes, and shared 
electronic medical records can ease the tensions faced by primary care 
providers.  Providing adolescent and young adult primary care providers and 
college and university health care providers with training on how to screen 
patients for depressive symptoms and to deliver sexual health counseling can 
provide clinicians with the confidence needed to carry out these services.  
Including service reminders, appropriate checklists, and a list of resources in 
patient files can further bolster clinician confidence and lead to increased 
provision of these services, resulting in earlier identification of adolescent 
depression, more appropriate sexual health counseling, and lower HIV-related 
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medical costs (Ham & Allen, 2012).  Patient-centered medical homes which link 
community mental health organizations with primary care providers can increase 
linkage to proper mental health care for depressed adolescents and young adults 
(Russell, 2010), thereby improving depression outcomes.  In addition, increasing 
linkage to mental health care provides another venue to offer more detailed 
sexual health counseling, including training on how to delay sexual debut, 
training on how to cope with distress in a safe manner, training on how to combat 
poor impulse control and practice safe sexual intercourse, training on how to 
negotiate safer sexual practices, and training on how to properly use a condom.  
Studies show that collaborative care provided by patient-centered medical homes 
improves depression outcomes and reduces overall patient health care 
expenditures (Mermer, 2016; Russell, 2010).  The use of electronic medical 
records can facilitate the coordination of adolescent and young adult health care 
within a patient-centered medical home and across a range of important health 
topics (Russell, 2010).  Electronic medical record systems with clinical reminders 
can provide primary care providers with the feedback and prompts necessary to 
increase delivery of depression screeners and targeted sexual health counseling.  
In addition, these systems can expedite mental health referral processes, and 
allow primary care providers to oversee patient treatment and medication 
adherence, potentially leading to better adolescent and young adult engagement 
with the mental health care sector and overall health outcomes (Russell, 2010). 
Second, the finding of a positive association between depressive 
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disorders and HIV testing suggests that policymakers and clinicians may be able 
to increase overall youth HIV testing rates by further promoting HIV testing 
services at mental health treatment facilities and at the offices of mental health 
professionals.  Training mental health professionals to offer HIV tests to their 
patients and making the tests available during mental health office visits, 
provides more opportunities to reach youth who may be frequently engaging in 
unsafe sexual practices.  Additional research is needed to determine how HIV 
testing can most efficiently be actualized into mental health visits.  Qualitative 
research with mental health providers and administrators can provide valuable 
insight into the acceptability and feasibility of expanding HIV testing services into 
mental health facilities and offices.  Addressing provider and administrator 
concerns regarding the delivery of HIV testing at mental health visits can facilitate 
the adoption of HIV testing services in mental health settings, thereby advancing 
youth HIV prevention efforts by decreasing the rates of undiagnosed infections.  
Since knowing one’s positive serostatus reduces engagement in HIV sexual risk 
behaviors (Caldeira et al., 2012; Lauby et al., 2008; Ping et al., 2015), this 
expansion of HIV testing into mental health settings may reduce HIV 
transmission and HIV related medical costs.  As above, system level advances 
such as electronic medical records with HIV testing reminders and prompts and 
additional HIV testing education for mental health providers can aid the 
implementation of HIV testing services by providing mental health clinicians with 
the confidence and tools necessary to deliver these services during scheduled 
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visits. 
Finally, the higher HIV testing rates found among subjects at high risk for 
HIV compared to the general young adult population suggests that US health 
care providers are still following a risk based HIV testing strategy rather than a 
universal HIV testing strategy.  This finding indicates a failure in the health care 
system to adopt the new CDC and USPSTF HIV testing policies and represents 
a missed opportunity to reduce undiagnosed youth HIV infections, to diminish 
HIV transmission, and to decrease HIV related health care costs.  Understanding 
the barriers to the adoption of universal HIV testing in all medical settings is 
essential to improving guideline implementation.  Qualitative research with health 
care providers can provide the knowledge necessary to develop interventions 
and programs designed to reduce these obstacles.  Such interventions may 
increase health care provider awareness of the new HIV testing guidelines, 
increase health care provider buy-in, and offer health care providers the 
confidence and tools necessary to deliver HIV testing services.  Developing 
interventions that make providing HIV testing services straightforward and easy 
can ease the tensions faced by health care providers during busy medical visits, 
leading to increased adoption and improved medical care. 
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